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PREFACE. 

This book has been written at the request of the 
"Vijnana Chandrika Mandali." 

The first difficulty that meets any one, who at- 
tempts to write a book on a scientific subject is the 
want of suitable Vernacular words for scientific terms. 
This has been lessened to me to some extent by the 
Physics and Chemistry in Telugu, published by this 
Mandali. So far as these sciences are concerned, I 
have followed the terms used already; only in two or 
three cases I coined words, which to me appear more 
simple, clear and suggestive. For example, the word 
"# "has been used to denote both Force and Energy, 

two terms, which have distinct meanings in English; 
I have preferred to use "wasfc>" for Energy, retaining 
the word Cc rj" to stand for Force. And similarly the 
word "^^x3"used in Telugu Physics above referred 
to, for Temperature, I have changed to "<r|xe$ and 
have used it in that sense, throughout the book. 

Rao Bahadur K.Viresalingam VJyotissastra San- 
graha" has also supplied me with some suitable 
terms in the portion of the book dealing with Astro- 
nomy, though here also I had to use one or two words 
not used by him. 

Regarding Geology and Physical Geography I 
had to rely on myself entirely. I used words which 
are already current in our language and coined in 



VI 

*. In a few instances I retained the English 

preparation of this book I am mainly in- 
Thornton's "Elementary Physiography and 

S;r.::::or/s" "Physiography for Beginners." Besides 
the--, I have consulted with profit Ball's Astronomy, 
Gc:,:e's Geology and Physical Geography and Rao 
atudjr K. Viresalingam's Elements of Astronomy in 
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f take this opportunity of offering my grateful 
ha:iks to M. R. Ry. V. Venkataraya Sastri, the well- 
knA\n Sankrit and Telugu Scholar and proprietor of 
the "Jvotishmati Press" for the kind way in which 

* 

he has brought it out within the short space of two 
months, putting up with the constant changes I made 
In the mutter, for revising the manuscript and gene- 
rallv fnr making this more correct and useful. 

* o 

All suggestions for the improvement of this book 
arc \\trlconie- 

4 Sunkuram Chetty St, 

George Town, Madras. J- M. Narasimham. 

January 3911. 



a 











rt> 




. 
















> 



CONTENTS. 



Sir 6 73* & bo. (Introduction) xxix 



1300 






" i ^ 



(Physics) 






(Matter: Its General Properties) 

1. qoiacRSS^JtXJW^^TT^O^^WO ... .. 

>*. >< jj 

2. ^3^K^ (Matter) ... ... 

3. *&n&3tf?c&>ex! (The Three Classes) ..* 

4. ^5*e (Properties) ... ... 

dr^n'S c g5S^Mo (General Properties) 

i. sse-&c3fe^ (Extension) ... ... 

ii. e^isge^ (Inpenetrability) ... ^ 

^rtfa (Weight) ... _ 8 

iv $6c&g (Divisibility) ... ... 8 

v. v%8$$* (Inertia) ... ... 4 

(The Three States) ... ... 4 



X 

o* ^' 

~ "" I: 



(Solids, Liquids and Gases) 

. ^^&*>c 5 !j$Dtftf ^ce>o (Solids and their Properties) 6 

^^"^ 

7. ^*Sj^3^3655^B5yx> ... ... 6 

8. 855j*rot3tf;&> (Change of Size) ... 8 

9. Sd^SS'gjjsfc* (Elasticity) ... ... 8 

10. |^55^exD, j^s5^ s5oDoo(Liquids and their Properties)9 

11. -^r-c^^vo (Gases) ... ... 12 



i 



(Space, Time and Mass; their Measurement). 

12. &>yc~2o;6 r *e)etx> ... . .. ... 13 

13. r)^e;# (Measurement of Length) ... 13 

14. -tfestftfi^ad ("Square Measure^ . ., 14 

\ j 

15. ^rfr*a0 (Measurement of Volume) ... 16 

16. ^k&^*;& (The Metric Unit) ... 17! 

17. -TT'^'^ejip'^exj (Measuring glasses) ... 19 

i ^ ^ 

19. T^ej^Ss^^^ (Measurement of Time) ... 20 

20. (^$s5g-o^S; -zr>io^ej^ (Mass and its measurement) 21 

21. |jv-^ (The Gramme) ... ... 28 



XI 



o 



(Density and Specific Gravity) 

ir*o\x$ (Density) ... ... 24 

23. er-tfeSsfcoxeifc (Specific Gravity) ... 26 



(By the help of a 
Sensitive Balance) ... 28 

ii. r B tf#sfcg?cBofc e<Ss5w^ (Bythe help of the 

Specific Gravity bottle) ... 29 

31 




... 



i^ 



(Motion, Inertia and Force) 

25. -tfvX&z (Motion) ... ... 33 

26. j5b (Inertia); tf^gk&itotf^e^ 5&r^&3 (Newton's 

First Law of Motion) ... , - 34 

27. tf i (Force) ... ... ,.. 36 

- ' / 

^8. ^gio^b^o^xi'e;^ ^on.^doo (Newton's Second Law 
of Motion) ... ... .., 37 

.29. ^j^^tx-^fc (Measurement of Force) ... 88 
5a ^Sg'^aSipjjS'K C9^a (Gravitation) ... 39 

l. ^Sr^as^^rti^^ssba (The Law of Gravitation) 41 



Xll 

3" * 



32. K8so (Weight) ... ... 42 

83. *_So2#tf (Resultant of Forces) *.. 44 

34. tfed&X'&a^ (Circular Motion) ... 45 

35. sScrgksfc 5S5^2gs5tfui5 s5^3x> (Newton's Third 

Law of Motion) -- 45 



lo 



(Work and Energy) 

36. & (Work) -- 

87. Do^sstol?*^'* 3 ( Different Kinds of Work) 

38. we)^ (Energy) ... ... 49- 

39. Z3we3r-^>i5ex) (Forms of Energy) 50- 

40. <xxu^&> (Energy of Heat) ... ... 51 

41. O<5fcgs^w5fc> (Electrical Energy) ... 51 

42. Tr'T^xfiBg'aejiSM (Chemical Energy) ... 5^ 
48. W^SM^SO -sr-^^M^^ (Energy is Indestructible) 54- 



i 



44. fr^rf-Sao? (What is Heat) ... ... 55" 

45. i&sS&o, &&& (Heat and Temperature) ... 55 

t 

46. &||;&o3fo;5 x r e^s5cr>o6^oo (Effects of Heat) ... 5T 

47. A-^ssEosSorf Ke>oK-)wgr*-c5aw (Expansion by Heat) 5T 

48. ^S^sy^gi^sSoo (Expansion of Solids) .. ST 



Xlll 



49. ^sSsfr'Jsr-gS^-tfsfc) (Expansion of Liquids) ... 60 

50. *pdfe>e) ^g^-tf^ (Expansion of Gases) ... 61 
.51. &&<r~?2$s&>ex)5 cTs"e^(D inferences of Temperature 

and Their Measurement) ... ,. gg 
2. ^^tTsSj'^cj&o^aboex) (Thermometers) 

(Their Construction) ... 64 
^?5bfT i ^bfc3 ( Determination 

\ 

of the Freezing Point) ... 65 

ibtD (Determination of the 
Boiling Point) ... ... 66 



(Graduation; Centigrade and Faranheit 
Thermometers) .. ... 66 



.. 



.x 
csL 



4. i 

__ 

Thermometer) ... ... ... 70 

ii etsfc&-|Scsfo "^oo^)^-^u^5ir"^'2>x) (Minimum 

Thermometer) ... ... ... 70 

55. &\^sfr3>g3x> ^bs3^r*^odbri$^ (Method of using 
a Thermometer) ... ... 71 

56. TPtrrftfnabDcSaog'i. ^tS.^^b^'rfb^'^b ... 72 

U^ p,, ** 

57. tf^SSpSsSW ?CyoX^KSaxS&i^d;5bg'R!fo^*^bta 7ft 

*'0 "9?& u 

5ft. ^ns^^g^ccosSb^^go ft^rdB&sS^r*ab (Water is an 

Exception to the General Rule) ... 78 

&S^ffafcw, 9odX^& 



59. ,drfcfce> ortS&a X (Changes 



xv 

*o. 



of State produced by Heat; Latent Heat) 74 

Kcxj^sfr-^e .76 

61. dr*Tn*; * (Quantity of Heat; Spceific 



60. <fr& 



89 TT 

Heat) '" 77 



62. wcg* (Latent heat) - 81 

63. A^T^^^sfo^T^o^sSB 

6*9 

64. &3S530&dS&*fc> (Evaporation of Water) ... 

65. ^-|Sc3^C3D^^ex) 

(Conduction) - 84 

. -sr>*> (Convection^ 86 

ii. i^xT-6^ (Radiation ) ... 87 




lo 






(Light.) 

r^=urt555b3 (Radiation) ... ... 88 

67. lla TOti'oJCAaej axx3^35_S^s5bo (Light Waves Travel 

in Straight Lines) ... ... 89 

68. ^cxfr; ^o%r^\cs (Umbra and Penumbra) 90 

69. "Suofoa& iiGos5)ejDT'^" 1 Sj<2^ij> ? 3sSb?<ii^b? ... 92 

o *-* oJ 

70. ^S-o-'sS CJ^SSM (Reflection) ... 92 

71. (j6&ow"3o i^b;6 (How the Image is Formed) 94 

72. ^Is^eu&i (Refraction) " ... ... 96 

73. -sSi^aba (Prism) ... ... ... 99 

74. StfwtfN^g'fp.tfrtaw (Analysis of Sun's Rays) 101 

(Synthesis) ... ... 102 



XV 



76. tfbV&ocS ^S^rX^we)ie;^ ^^^^^^sSbS3S\cS5oaj5x; 104- 

77. sStfojgejtfortowo (Colours of Bodies) ... 







(Magnetism) 

78. ec&^k-odakex) (Magnets) ... s%< t Qg 

79. ^ss^ex)- sfc$o j(Poles and the Neutral Line) 109 s 

80. ^a&^^oelig jSr'c^oc (Magnetic Needles) HQ 

81. Brctf(^Sa*i&> (Magnetic Field) ... 9mm 112 . 

82. n>a^E -^^-^g w^-^^o^-^fThe Earth also is 

a huge Magnet) ... _ llft 

83. eas-^odQl^g (Magnetic Declination) ny 

84. wcxs-^^o^^ s5 ^ (Magnetic Dip) _, 117 

85. TpOKwasa^^) (Mariner's Compass) ... 32O 



(Electricity) 

86. \3'$$3 X > (Introduction) ... 

87. ^KcaSciSog^ (Frictional Electricity) 

88. $wo<g&; 2xx)r9^^c^D (Positive & Negative 

Electricity) 
89. 



.., 



Nonconductors of Electricity^ 



xv 



9a ,*^Sr.tfn<*g* (Current Electricity) 

91. ***** **:>> (Changes produced by 

tD c 

Electricity) 

(Magnetic Changes) 130 

(Chemical Changes) 131 



II. 
iii. 



( Thermal Changes ) ... 131 






(Chemistry) 






(Elements, Chemical Compounds andMechanical 

Mixtures) 
92. ^^^s^^^rPhysicai and Chemj. 



cal Changes) 
93. 



... 



188 



(Elements and 

Compounds) - ^^ 

94. e 5^^^w;e^"l3-?l^^w(Metalsand Non-metals) 136 

95. ^>ssjo^ws6aa, TT"^^^ SDO^ADCXJ. (Mechanica 

Mixtures and Chemical Compounds) ... 137 




CO 7 CO 



(Oxygen; Acids; Bases; and Salts) 
96, wfcsS ' Oxygen) ... 

C*J \ 



... 



Cu 



xvn 



(I ; ts Preparation) ... 142 

98. fi^rasbaex) (Its Properties) ... ... 144 

99. v$&$X&> lS^&> 3x> (How the Oxides are 

Formed) ... ... ... 146 

100. egpaatfsfcaw ctfbo#> ^oi&llrt'uo (The two kinds 

of oxides) ... . .. ... 147 

101. esfosfc-jo (Salts) ... ... ... 149 



i 



(Hydrogen) 

102. ^2SaR)jzyT6jrtfn^( Hydrogen; its Preparation)152 

103. 62SsiOj^s&e (Properties of Hydrogen) 154 

104. e;^o (Water) ... ... ... 157 

105. e/<io$jb;i5>&> (Composition of Water) ... 159 

wv ,/ 

- * 



o 



(Nitrogen) 

106. -TpBj ^zrrsStf5So3 (The Atmosphere) ... 161 

107. ^^ (Nitrogen) ... ... ... 162 

308. 6atf sfcoua (Its Properties) ... ... 163 

109. <S$ao(fe:xMt>o (Its Compounds') 

i. rf|dTg)5S (Nitric Acid) ... ... 163 

B 



XVI 11 



. 



i 



i^ 



(Ammonia) ... * 165 



(Chlorine) 

110. sfr8Siaw (Chlorine) ... ... 169 

111. fi^d ^5aex> (Its Properties) ... ... 170 

112. ^8;&toMfrasfce>o (Chlorine Compounds) 

i &>$;^8?-*&>3 (Hydrochloric Acid) ... 171 

ij ;5-o8tf;&>>G (Chlorides) ... 172 



(Carbon) 

113. "^^3 (Carbon) ... ... ... 174 

114. 5'^#po2o$#3 (Carbon dioxide) ... 176 

115. <&3$t5 iie?c (Its Properties) ... ... 178 



(Calcium; Aluminium; Iron; Mercury and Silicon) 

116. $)&';&> (Calcium) ... ... ... 179 

117. 5p43'ao^r3s&>e>o (Calcium Compounds) 

(Lime) ,.. ... 179 



XIX 






. (Geology) 




ii yftSgYz^a&fia (Calcium Carbonate) ... 180 

iii tfotf^Tg&tf (Lime Wat'e^r) ... ... 181 

118. we>T*g^ci&tf (Aluminium) ... ... 182 

119. st&3 (Iron) ... ... ... 182 

120. -n>tf<>3x> (Mercury) ... ... 183 

121. 2fejtf (Silicon) ... ... ... 183 



(Minerals of the Earth) 

122. ^-SttSaD (Introduction) ... ^^ 

128. SPJOO; ^^23^300 (Rocks & Minerals)... ... 

124. si^g^?5 ^^ex) (The Chief Minerals) ... 

125. $r3ocxDl) ^re)o3 ^tiwoo ; ^S)^Bs5cr>^aaD (^Elements 

of the Earth & Their Proportion) ... 189 

126. ^s3ej;fc ^(t^ti (Identifying Minerals) ... 190 

127. ^eT-d-^efcoa (The Felspars) ... ... 192 

128. S^ars&o (Quartz) 
129. 



... 



19 4 

ISO. ^ggY^Ssfc (Calcium Carbonate) ... 194 

181. osS ej35r3^Rock Salt) ... mtt 195 



XX 



<$ 



o 



(Rocks : Their Classification & Description) 



132. sirtfexift'e; 3e;e>c: rex>i5 ^yoo^Stratified and 

Unstratified Rocks) ... ... 195 

133. ae;# wexj (Aqueous Rocks) ... ... 197 

134. wft^e 9we3c(Igneous Rocks) ... ... 197 

135. -&r5c(&> et5?<^^ fe;ej^?ce;"^2JsS:e(Differences between 

these two kinds of Rocks) ... ... 193 

136. 5&n>s5tfx& 3ejuo(The Third Class of Rocks)... 199 

137- <y 5ejoccio25e) ceS^r r AXs3cex (The Sub-divisions 

of the Aqueous Rocks) ... ... 199 

138. dtf see* (Organic Rocks) ... ... 199 

i. laforfo^aw ( Chalk) ,., .. t 199 

ii. sj,\'^dx (Coral)... ... , -t 200 

Hi. "^e^XS (Coal) ... ... ... 202 

139. s^vSvuc (Inorganic Rocks) ... ... 204 

140. tr^cssoag' e;exj (Chemically formed Rocks) 205 

i. SX^^TT^OO (Lime-stones) ... ... 206 

n. 2^^^^ ... .., ... 207 

141. wj^ttSaex) (Igneous Rocks) ... ... 2 09 



XXI 



i 



(Volcanoes; Earthquakes ; Movements of the 

Earth's Crustj 



... 



42. sr'sfretfSowo; wogft&w (The External and the 

Q o 

Internal Forces) ... ... 

43. wTUtftfc&fcoo (Volcanoes) ... 

OL oJ ^ ' 

44. 'SfcotaSs ^jj^o ssr-cj#ex5 (Signs of an Eruption)2ig 

45. ^tgsxti^&iKv ej^raiiwexs (Phenomena accompanying 

an Eruption) ... ._ _. 218 

4S. ^r'g'osjs^exj (Earthquakes) ... . At 220 

47. ^n^o^^^o^g; ^>D s'^zaifo^wabaoo (Number of 

Earthquakes & Earthquake Regions) 221 

8. $cp'5''o^^)ej o^.^^w (Effects of Earthquakes) 221 
.9. ^s&gas^rtf^ -cSej^^vc (Movements of the 

Earth's Crust ... ... ... 222 



0. 



Aa^ ^^fe 2^tf>k (The Rising of 
Land in some places , 

1 j ** ** 

i. ^a)jfeb^ 9"^.^ ^sSo-ftb (Sinking of Land 

in some places) ... ... ... 224 



o 
o 






Geog 



aphy) 



i 
(The Atmosphere) 



162. isS^iiw (Introduction) 

258. -7r"Sci^ofiO 3c3$T-e (Water-vapour in the 

Atmosphere) ... 226 

164. ^-*rtfraia3M^^>&( Height of theAtmosphere)227 

166. 7v->^tf3x>Kej<3o (Air has Weight) ... 227 
156. -sr*cJ^^;$&?Cat>;6# i (Pressure of Air) ... 228 

167. ^t53o&csbo^3 (The Barometer) ... 229 

158. o^e> \3 f ~$&svc&o& 7V>i X"J ^2f^s5:^b -^n-o^^C&o 

(Pressure and Density of Air at Higher Altitudes)231 
-<>v&>o& -syc&x^r$&)3o& sfraft^ex) (Changes of 



Air Pressure at the Same Place) ... 333 

160. rrc5i^j &X9;fc sTo^S^doo (How the Air gets 

Heate< 3) ... ... ... 285 

161. w^c^^ej^bugl^g^s^^S^o^RSb (Variation of 

Temperature with Latitude) ... 237 

162. tfsfc^r-tf -6^00 (Isobars) ... ... 288 

168. -30-ar-g^ i!^ (Isothermals) ... ,,, 239 



XXI 11 




i 



(Winds) 



164. zr-cS5bo$e>o (Winds) ... ... ... 240 

165. ^3^&g5S;tf^^^&^(Land andSea breezes)24l 

166. zp3agw*d5bogex> (The Trade Winds) ... 242 
161. ^i-^&^c^^ (The Monsoons) .,. 244 




(The Sea) 
168. ^^e (The Seas) ,,. ... 246 



169. -;Cj^ 23wa^o250 ^erK^e>o .-* ... 247 



170. 6s6a^^-5^fo (Depth of the Sea) ... 250 

171. ^o&^e^^&& 5 T05S)^5S:i)er*fotfS6?Sb3 ITd^^bg^o 251 

172. tfjao^tfote (Colour of the Sea) ... 252 
17S. Tossis^sswaaa^^.^ (Temperature of the Sea) 252 
174. ^aotfi&^&^ejtf $<yfc;6& (Disintegration of 

Land by action of the Sea) . , ,, fc 254 



(Ocean Currents) 
175. *s&^53p^soaex> (The Ocean Currents) 



XXIV 



176. ej-o8F (3?T^3xex>(The Atlantic Currents)... 257 

177. ^gs^f" (jS^sjT>oex:(The Pacific Currents) ... 258 

178. f^o^r^^ ;&>(# s&o&O ioj^r5ro;5ooex> (Currents in 

the Indian Ocean) ... ... ... 259 



iS 



(The Polar Regions & the Polar ice) 
179. ^jfcsfcs^tfsfr^sfc) (The Arctic Ocean) ... 260 






180. 'ooT'5oo-u ..261 



181. S-^b^n'^^oo (The Ice- foot) ... ... 263 

182. SnsSbsS>5c^saoex) (Ice- Bergs) ... 263 

(The Antarctic ocean) ... 266 








(Dew, Fog, Rain and Snow) 

184. |j6-gs&> (Introduction) 

185. ^s5aSodi)^e>o (Dew) 

^ 

186. ^PX'sSaoiab TFosfl 

' - " " " . * . 27i 

187. -^O^D^OO (Clouds^ 

y * 272 

188. 







* ... ^ B ^ 2^2 

289. SK^S (The Rainguage) . '"979 

190. ... ^ id 



' * ^ ^ ^Ml P 1^ 

(Regions of maximum & minimum RaTnfall) 274 



XXV 






193, s*S*o> (Hail) 



191. &otf> (Snow) 

27*7 

192. SrJSrfv (The snow-hne) 



(Sculpture of the Land) 

194. (**&> (Introduction) - 280 ' 

195. w?r^n5S (The Atmosphere) ... - 28 



196. ttisto (Rain) ... - ... 281 

*^ 

197. s&w (Rivers); 



. 
iii. 

198. Stfaogoa (Springs) ... .., .-. 288 

199. S Sasar^r"$-jo (The Artesian Wells) ... 290 

200. -<>^^i5oo^o^> sfoo-o&Begex> (Freshwater Springs 

in the Sea) ,.. ... ... 291 

201. sfco-c&rf&ex) (Glaciers) ... ... 292 1 

202. s$5o-ab^dSie)^o(2 eSaD (Water from the Glaciers) 296 

203. $$$&> [Result) ... ... ... 297 



XXVI 





coo tf 55 

(Astronomy) 






(Rotation of the Earth & its Effects) 



204. ^-Stf^a (Introduction) , - ... 298 

205. 



(Apparent Motion of the Celestial Sphere 
due to the Earth's Rotation) ... ... 80S 

206. &3-r^5fcod& tf&.e^tf stfd&s&D (Fixing the Position 

v^<ip e v 

of the Stars in the Heavens) ... ... 309 

207. s^vtts$F>n*aa& "SSSr'j&^Measurement of Tim e )3l2 

208. ^r.z5gc&o(^ssa> (The Sundial) ... ... 318 

209. ^^a3rj r .TOjS&-s356;sSB53cr-ntf2o (The Earth's Shape & 

... ... ... 315 

210. wSTo^\ ^^w;s5b7^g^ L ^4)exj (The Parallels of 

Latitude and Longitudes ... ... 820 

J211. ^aaa&oKd&c&a&aeo (The Zones of the Earth) 326 

(Rotation of the Earth) ... 327 

^rf*\^ejX'd(Motion of the 
Stars at Different Latitudes).., ... 328 



7 

O 

(The Earth's AnnLtx^xl Motion and its Effects) 



514, ^^^6a-cfcoo 08**e&jfc> (The Earth's Motion 

round the SunN .. ... * 333 

515. $3-5)0^^^^ ST<M^<> (^The Earth's Orbit) ... 335 
216. *&^a*sfc; tr*^^^^^ (The Sidereal day & the Solar 

day) . . , ___ ... ... 337 

517. o-*rffi&> (The Zodiac) ... 339 

518. ^#.^rfo^^^fa^x'5i3a?5oc^^^r'^gOi?<w sJp^exj (Changes 

in the sun's E>eca.l I nation & Right Ascention)342 



520. , 

^p^sSg^ ^ ^oa^555cr^?<<iSco. ... 347 

521. $7*30 tfT*O3ga-c5aoo dOS^^ Xoo^> ^S^sSwoo (Effects 

of the Earth's Re volution round the Sun) 354 

522. ewo&^oa (The Seasons) ... ... 365 



(The St,un ? JVLoon and Eclipses) 

228. ?6a-Joc^8s5b-or3S3oo (^Size of the Sun) ... 369 

524. sfo*6gB #?>* (lSrat:cti-e of the Sun) ... 870 



xxv 



225. -^o^^o (The Moon)... ... ... 37! 

226. n-<o(^6!QSj5sfc> (Nature of the Moon) ... 372 

227. -tfo(^tfex> (Phases of the Moon) ... 373 

228. ^o\&x&is$x> (The Moon's motion) ... 375 

229. (Ksr^rs^xiex (Eclipses) ... ... 37e 

2bO, 3o((X'*n3x> (Lunar Eclipse) ... ... 371 

231. ^ro^g^r^on^o (Solar Eclipse) ... ... 37g 

232. g'o^rs^'srara&o (annular Eclipse) ... 380 





_ 

(Physics) 






vJ 



e 



(Biology) 

^^ ^i 



r 

eS^ ^oc^> & "^^ 



S>\ J 



SSRg^rfc 






cO nJ 

\ S. ft5o^c ^T^i 



XXX 






i 



xstence) 

y 












oo 






r 









15 g- - 



(Metaphysical Sciences) 



sis 









B 



XXXI 



l 











-53^8 



o 



"Se>o^^k)o5D 



>. 

)"o^^ sfcotfg'olj ^ 









\ 



o 
1 ^c^c-cr dtl^ owXeso ^ttD^oSo ^sr>25s5:>3 g'DT?^). ^r2S ej>\ 



CO 



a?) 



(Gospel) 






XXX 11 




. 






.^ 













eo 
'C 













i^3 






J 









' 



"LJ 







c*. 

3 



XXXV 










o. 






ol 







"UJ 




2^300 






5 






(Botany) 



(Zoology) 

g> 000-3- 
- (Zoology) 

Ke; csfi-^oyg 25c^^^^x)^ -5.5 
^^(Classification), rt^rnn^ (Morphology), 
(Organic functions) liootfex^ 

rHuman- 

V 



XXXVI 



Anatomy), sS5r>rfs5 yStfvj^ 5 ** (Human Physiology), 



3, 








O - QjO ' - j 



cp 



23 -y 

(Physics) - 



^oiS^ J5i (General Properties) v& 
(Energy) Saar^ (50^^0^55030^0 ^-^ss (Heat\ 



(Electricity), ej^^-csbozos^^o (Magnetism), 
Light), jjs (Sound) 

^^^^?sb (Motion) 
(Dynamics), 
(Optics) -^^>K^. 






_9. ^^<^XSVjSsS M (Chemistry)-^ - 



ex 






XXXV 11 




(compounds) wcx>otfac35oo 












3. 



(Strata) 



A. 






oL 






j' 






(Physical Geography)- 



CO 



(Astronomy) 






v 






(Physics), 



XXXV 111 




(Chemistry^, 
(Geology^ 

(Physical 
Geography) 

(Astronomy) 



o^^ba^od^ He^axS cbbo 




oi 



-ccsSS 

c5r*<>e;S$x>e:o&o i e 

iKSn=o-c5ot3S'^^x>. i/ 

vl. eo VI 3 m . a 

n 




D. i>. oiJ". 43. -7r>e-3o~3ooiSd3oG S'\^2?'o^. 0. i. 

j 1 - 

i^2 



Q) 



r 

o 





X 







(Matter: Its General Properties) 



L 

cO CO 





553^ 




OI 




2 

b aid&o, 












2. S3ty8'si>D (Matter); 






otJ^ ?oS5o)i^?< 




ooco 

^- oJ 



3. sSixn'aSc^^K^oo (The Three Classes) 

^^ 
d i 





: _ < (1) 

oO ^ ' 

(3) 




4. ^_^^x>ex) (Properties): 



6 







(Specific) 

v / 



6 co 

, (General Properties)* 

iSSn^sSw 7f 
L L 

(Extension) 



e aoiSnsw 7Tf 



. 

e^tfgtf (Impenetrability) 
iii. |^S^T 
(Weight) 
iv. 





o, 













(inertia): 





i 
L 



n 



o 



1-S5 

S5oo, a K^T^sfo ^SAoej/T^o^So txiTT-^ <r\ a. 



v^. 

tfrf 

to 



CO 




1. 2jS''&3-cr'tf3$M 







5. # ^3owThe Three 

coofi, 







(l&fcfd) 




tf&SBo-Otf 



i 



o 



i 




^ 



fSolids, Liquids and Gases) 



' V 5= 



,^# j&>ex>(SoIids and their Proper 
t 




t^un- ^ 



7. 




o 



i 



v. 

ko 



(Joa-)s5tf$\3 



CX 

2033$ ^' 



. 







. 





S 



8. ^:rc3^S;fcoChane of 




9. i9 T^Pi^Qrfbo fElasticity 

4-qi oO v - 7 / 






i 

* 









00 




iraj . t of 

Perfect Recovery) e -*,&. 



9 



CO 



10. 



Properties): 







ooocS 




(Liquids and their 





! e 










10 









CO 




5 




ev> 



io> 









o 





f 

11 









03 









^c 



^ 



eo 





S) 

6 

^ ^b 






12 x 32 =144 -tf. eo = ] -tf^^^b^ -tf. 
3 X 3 = 9 <<.)= 1 -tf^^X's^bo tf. K. 
4840 <i^^six)oo = 1 



15. of&# r*otf (Measurement of Volume): 










1728. ^S^ojKb^&ow Kos5pc35ba, 




(Regular) 




i 






16 



(The metric 




10 <0<xT!7 

W. 
2 







i 



12 



8 



11. 



(Pressure); 






(Space, Time and Mass ; their Measurement) 








o^l^o cfibo^S). 




O co 



13. ^T^^j^^Measurement of Length) 

(Standard) 7T 



14 - 8 






12 

3 

220 

8 ^pT^c^oex) = 1 

OO ^ 

14. -tf^^) ^o^ (Square Measure): 



c) 




u) 




io 




i 



8 




: 



16 a~ & 












^"3 

CO 




12 x 32 = 144 -z5. eo = 1 -i5^6 x ^)^)^bXD -tf. e. 

= 9 -tf. e> =1 
4840 



2 



15. ^D^ ^o^ (Measurement of Volume): 







Ko 









(Regular) 

" i 








i 






16. to-^)'!65SinrS5io. (The metric 





i 7 



10 75^rr 



re 



10 
10 
10 
10 



_ 1 

* " * 



! M 



1 T 1 f 



i 1 r It I 



MtlHMl 









1 f> 



O r 





i^ 



19 



100x100 = 



10x10x10 = 1000 

= 1 

1000 




37. 



(Measuring Glasses): 








8-sS 



"UJ 




'20 








?)cS5:>'^c3t5co 



i 







18. 



(irregular) < 

J 



Cp 



-u 









. 

> 





19. 



(Measurement of Time): 



60 ^Sfc-x) = 1 

60 >Dox&oeo = 1 

24 Ko<bw = I 
12 




20 



^bo-Orfrfb, 











^/ s.*-' C Cf, 

b. w 
eo -w eo 



itS Measurement) 





i 
^ 





-zj co eo 









*U 00 












(Unit) 




no 






(Exchequer chambers) 



ro 



g" tf FS S5o>. 23 




a <"*"> 





21. ^-55oo (The 








fifs 





i 
L 




i 
d^^i^^ooexjTV 13 sy^so^txxb. 

^P^bex) ^OSs S 



(Units of the British System) 

t7V5Sb^booo tftf S\r^8oSS^8sS:nrf55coex)" (Units 
of the Metric System) 



"22 




o 



I S 
L. 



* 



(Density and Specific Gravity) 







O 



5_s5 



ri 



(Alcohol) 



o 



55' 



25 




i o 



1 c 




ff 



dtSbtf 




6-s5 



HO 






11 



11; 






. 10 



o 



ft 



^ _ 






=1. 



i 





8 



J9 

10 tf9'e^o#Sa- e &>8oo sooTvtfaoo 190 




280 .Tv^ioo ?ooA-5'^3Sb 20 







I 
b. 

-u 



i 
23. U'S'tfScioKBsa (Specific Gravity); 







CO 'CO -J 



o sS 3 $ 8 rs 55oo. 2? 





(Specific) 

^^o^ aex>sS II. 
11 






11 

eo 



(Relative Density)^ eT > ^e5sSboK^(Specific Gravity) 





( (1) 






X 




(1) 







(2) 

^ ' 














'3 1 - 







o s$ 1 3 tf ra o- 29 

O ^ 



. X. = 







8 



. K. = 



30 tr* 10 

= = 5 

(10-8)55- 2 




30 



^T*tf Jsfo^K&5Sb e*>& (Specific gravity bottle) 



d c* 

5bo5$<t>i 

o 



. rr- 



, 






30 



S 









&<2-o 



"tJ 








50 



i 
100 F 




= (100 - 50) - 50 



= 150 



= (150 - 50) = 100 







00 



o 







50 = 2 ' 








.. 1 ^12 



o 





1 f\ **S c\ 

-iy TT"ob>.r025 v ~ T1 '*O ... * 

O ^ 

t ^_ ^ 

9.^C ^^ _ 11 **\v /-\ *<' V*" A^" 9 

(sJ(\JoXjJ . A. J, ^X)O~LOO/\^ 

C5 !(> 

10 



10 

4- 
5 



24, ^cJSio(5P8'JsSboK85$)(Specific gravity of gases): 

^^ i ^ x 









32 







2, 





-&* 

(Hydrogen) * ..... 1 

(Nitrogen) -* ...... 14" 

(Oxygen) ... ...... 16 

...... 35 

Water vapour) ...... 9 

oa (Carbon-dJTOxide)... 23 








i 



(Motion, Inertia and Force) 

<* 
25* 






K\sS*sSboe 




-tfSo-vSbx5b(^O 



oib. ^3-?Jo KSr^&o 



34 




i 



e; 








e>o 




00 



(variable velocity) 



18 



(average velocity) 
26. 






Newton's First Law of Motion) 




~ " 6 






e) 



velocity) 





(Inertia*, 








(Newton) 
v / 



35 



eo 











36 




of Motion) 



(F 



orce 






(ii) 
(iii) 




'.CO 




's First Law 





^^ 




Velocity) 

bo (Retarding Velocity\ 



10 



octf tfg ( '3 g tf ra 3Sx>. 37 



15 




15 

15 
5 

b'B^Sb^o 5 






(Uniform acceleration) 





" (Unit of Velocity) 




e^9 
" (Unit of acceleration^ef^cxxb 



28. ?Sbno^^^o3Ss5-t5S&nitfrfb3Newton's Second 
Law of Motion): 



38 







5 

30 






, 4 



(Momentum) 




eo 

KSa 2 








GO S^t CO co 

4 



oo 




29. ^ipg^oD-ufc^) (Measurement of Force); 




1 

(Unit of Force) 









CO 



i 





30. f^SST Xb&^SS n ^> (Gravitation) 







cxo^S^ ^-g^D^TV ^ O^nsSbaSo 




ob 

SB. 



CO 



Ke; 



o 



eo 



40 












: 4 x 4=26, 



oO 







8 

__ D 



6 






o o 




(Inverse ratio) JJOMO^ S$3o5SbJ5o. 





I, 

o 



41 



SteT^S&sStfsfc^In verse Square") 

31. ^8^*>&tftfw 3-^ (Law of Gravi 

tation): 




oO 



$b 
o 



(Product) 



o-^b^b. 







(Centres 









42 



32. 



OkX, 

i 









^S>o es^ 

cxk 

i^^o 











oJ 




ooo & 3$ 



is 



43 


















, ^. 53. 







44 - 9 




/Spring balances) 

33. ^>e; ^D^sSbo (Resultant of forces) 
(1] 

\ / 





l 



io& 








ra 



45 







V ./ 



34. 



(Circular motion): 









L. 




CO 



O 




TT^ooo 





C j 



35. 






(Newton's 



Third Law of Motion"): 

/ 



i ^ 

L. 







46 



i 
L. 



i 



(1) $j^>o qe5tf;5*&^)o rpS'B oS& 





Q / 



(2) 



CO 




__ O 



d5 



CO 



i e 

V*. 









r 












es tf 35 



c 

-* 



(Work and Energy). 



36. > (Work)'- 











$ 




48 ^ 8 S' "5T ^ bo. 










:o 

~ <~S ~ ' 

(Foot - 





=#J! X ^-b'Sbo - 2 tr&tx> X 2 

== 4 



37. S^s5co 2_^5^^bex> (Different kinds of work); 





(Cohesion) 





(Oxygen) 



es tf 55 sS S' tf ra &o. 49 



/Hydrogen') 








38, 2JO^x) (Energy): 









i^^>oo^b i 



ro 







(Kinetic Energy):- 




50 ^ 8 




ii. -3-tf20e;$5co (Potential Energy): - &?v Kb 3 

S * 



O^X 



Xoofib 



39. wysSwSoD^^ ^r^55boex) /Forms of Energy V 

















Ow 



8" 55 tf ra sScn. 51 









to 

' 



40.' ^Siioe^s^ (Energy of HeatV. 

*i o 

'."343, 





\ 
r ^oe;55co ^ 



oo 



(Piston-rod) 




Co 



200^0 

00 

41, S)^DQ^O^X) (Electrical Energy) 




<3boo ' 













i 



CO 



Co 






58 








42. TT J 7CT'c55bpg' eoorfb^ (Chemical Energy V 

(Element) 



b hra^rc55coSb^b S^oCS TH'^cSfiS-g^S' 






54 



43. 
Energy) 



i 





(Indestructibility of 






i 






i 



(Heat) 



44. ol 5b37gX3 (What is heat")? 
e^ \ / 



C, Cr 




CO <D 

(Ether) ^^oKsSsoexi Koo^bxSb^ sSScSSw, 




tion) 

/ 



(Radiation of Heat)W 

45. ^Sl55co ? (^^S.^ (Heat and Temperature); 







56 














S\ 

co* 

^b. 8j' 

5a?5^o^o ^p & 

C v 



a 00 

W C*- ro 






XS^rfSfo, 
cKo^sS-CSbNj5Sb. 



e&433 






eo 







57 




t cr 



i 



46. >i5$x> sSo^6 Xex>^)55bro8^e>D (Effects of heat); 



oO 

i 



47. ^^5Sx>^e>^5 Xex>?fe -^r^S^-tfsSx)- _ f Expansion, 

c3 * \ r 

by heat) 



o 



48. ^^J5boo-53-? 4 '-i5^ (Expansion of Solids) 





o 



{Linear Expansion) eoi&So. 
(Superficial Expansion) & 



. 3*3-55 wtf 







ojS6s55ro'" 6 -c55io (Cubical Expansion) 






"'V\VvViV iVy ^ VN A^A^M/^ 






l^nf^Ti^'r,! u ."Tirii i, ii'irulllinMllniMi..- ,,,5 >I>1 




i\ 



59 






10.s5 




rt; . .r. EC; 








s58sS3n>c35Sx) 





9 










60 



00 

i 6 ' 



49. ^SsSsSx)^ ^^or 6 -^^ (Expansion of Liquids): 










C 

itt'^sioe; ST'o 
L o 

S^-uJs^^) ^S8o 
i^^r 6 ^ -syo 











l3 



tf 



Q- 





c o> 














12-35. S^ 



i 



14 



18-S5 



50. 



OJ 






(Expansion of Gases) 



$>tfi#sS&oo 




62 



13-35 




CO 





C 9 

tfex>K"^S)tfSoo e>P^^cfioo^)0 ^SsScrt.r 

C/tJ 





5l. ^^eF'^^sSbo. TrP^oe5 ('Differences of Tem- 
e9 ^ 

perature & its Measurement^ I 8sScr o ra5i>3f3$&> ^Sx 

i C OP 




%v4w tgf ^f 

-t^N^ 
eo 

\a < 










is,:o s 
i 

L. 










i 
52. 










u 



00 



eo 



eo 







V.*-' 



eo 







eo 



i 



65 




20 _ 




of 



the freezing point) 







OS 



eo 



CO 



eo 



<O i 



eo 



(Freezing 



point) 



66 



. 



boiling point); 




v. 



(Determination of the 

5bo-C5b3bo< 









(Boiling point 






i 

(Graduation; the Centigrade and the Farenheit 
Thermometers); 



s 



tf 



sfoo. 



67 





-TO 



GO 



30 




cxfco^sfcotf^ 



r 

^ 



A 







i 



(4 



J 



32 

212 





180 



i 

^^" 






fi 



, 



i "^ 
L. 




(So 

32 (32 



68 












i o& 6 <Si 



6 




i e 







6 



"^, 6^. 



cO 




53. 



(2) 







. 







32 6=38, 




350^ 








C 



55 tf ra s&3. 69 



eo 



(6) 








54. 
jtnum & Minimum Thermometers^. 






'Minimum temperature') 

(alcohol) 






eo 








oo 



70 



. 



meter) 



TSoS' 






oo 



3\i 



. 

meter): 
' 




Cs 







(Maximum Thernio- 

^ 




tfbo-Q, 



HorinzontalM 

oo \ ^^ 







(Minimum Thermo 



i 



71 











25-sS 






55. 



O| 
L. 



l 



72 



"" 



C a 



i 






oo 



to 





56. 



}> 











ie 

L 




57. 




^ 




~ 






ro 






o 



58. 




7T 1 ^R 



co 



i 








e-a 



oo 



(Water is an exception to the general rule 






74 









4 















#. ' 





9 








7 6 6 








" 



59. 



27-sS 



o 



^Changes of State 



produced by heat; Latent Heat): 






75 









c o 



CO 



. 

* 



C O 



o 



76 



60. ebSxK>o"c3cr>X^x;$o;6 



Ko 





\<%. ?/,'//."'/;#,'&,',' $ 




tf . 




0" 



4^. 



o 



(4) 4 ^. 



(5) 



(6) 100 




J00 ^. 



i > r? o 77 




e 

.V . ^-^ , ,^ s ^J^v 

CA. (^ co 



6 

oJ 



T 






on 



61. ^^Tr ^, e^Sd'ST^oSisS^ (Quantity of Heat 

"3 \ J 

and Specific HeatV. 
r 





Thermal-unit ) 

i7v-rfb,D so^co^gb 

L. s s>^ 



78 



10 
30 











10 










10 



10 X 10-100 




o 




10 ^r^b Sj055o^ 10 . -Cte 
10 X 10=100 



00 



7^0 N 

" <v 




40 



, 10 



25 . 



1 





S' tf 



79* 



16-35* 



V- 



ex 



100 #. 



fefio 
fo 






100 ?. ?i>oa 98 




?_ 

U 



58 ^. 



98 ^. 



55 \ 

<^ 



eo 






-3 



$ 3 40 ^. ^bocS 98 ^. 

- 1 






58 







1 tf 



_ J 

58 29 




80 




TV'S 



1 

0,114 

0.095 

0.057 

0.03 

0.03 

0,47 

0,5 

0.5 

0,25 



62, eioStf&sfca (Latent Heat); 



oo 

7^550^5 XD?^ tf >c5Sa> 



o 



81 




00 



tf3bo Qo^ 55 

' Co 






Xo 
o 



63. 

C 9 



8%x 
s 






"9 / Co 

80 tf. ctfbo^Kw 2^ tr-?6 SBS), -*&, 

tf. 



. r)\ 80 ^. ^^^boc2 3 ^. 
80^. a^iio^ sfco-c5bK^ nK^wTr 3 g'^^-uSb a. 



o 



80 ^ 80 





80 

60 




eo 

/^^ y^. 

80 
o 



CO c. o 



537 ^^55or^^555oo^>o (Thermal Units) 

to ^ y 




64. ^& eS8 



(Evaporation of Water): 



Cs O 

* 

Q 








t o 







O 










i 
L_ 








o 





84 




ex 



o 



30-S5 



o 



65. 



^bSo-0 - 



(1) 






. (Conduction) 



tf)\ 







wa/r-fto, 



a s- - 5- 










o 





s ( Conductors).?"^, 
8"e, dp^, JCrfi -SasefoKbSO w^g^^g-s^oo (Non- 
Conductors). 




.S 



8 " - 






(2) 







tube) 



Go 



sSb, 



^ 

CX. 



(Convection): &S)<Sfio^ 



ft 



o 







87 







100 






oJ 




t&> (Radiation) 




(Light) 



-<" 



66. (^urtftf*) (Radiation)"- 

n> 







1,86,000 

' ' 












(beam) 



(Sensation) 





i 




TVg", 













(Radiant Energy) 




67. ^^oK55oj^) g^^^^^bo (Light Waves 

Travel in Straight lines): sStfe-aSSboex-, ds^ 

' C CT 




i ^ 

"r3 
o 






77 8dSbo2i>sS c ^ ^s^rsSSxio (Dust particles) 



eo o 



22- jj i ojooj TV *-wi' 





33-S5 



68. 



o 





OL 



i 




So2055coex) S' 



i 



(Umbra and Penumbra): 









(Divergent pencil) 






91 




2JS"3tfar<eS 



. (35- 

\ 









00 









oJ 




92 sT 8 8" V i&i S&a. 



69. 




v 

^fJ SO 








CoJ 



CO 








70 ro (reflection): S 







J eo 



37- 



OJ (X. 



<Incident rays) 



(Reflected rays) 




o 









94 ^9 



on 



(1) 











71. oD the image is formed): 



O 

TY-^boS -?r.^s 







ff 55 



" 



o 




o 







9-55 





^- i 



72. 



/ 



(RefractionV s5i 







io 



97 



O 



o 













i 







98 



(2) S 





oJ 







i 



2oc55boo"s& 3 












99 




73. 






Prism Y 



eo 






(Triangle) 



(Transparent) 




eo 




100 



8 g" 




7V 






TV 



o 



o 



oo 








(I) 
/ 



eo 




CO 



i 



101 



74. 




jj_ b"r3^bo(" Analysis of Sun's rays); 














102 



& 



1. 

2. 

3. 
4. 



. 



Violet. 

w - Indigo. 

Blue. 

= Green. 



5. 
6. 

7. 



= Yellow. 






Orange- 



= Red. 




. 



C 9 




(synthesis) 




108 



c r^ 



oo 



"8o^)^5"S3-X5$x)e;sSoSS ^ tf 






g'Ofi, 



eo 



25-36(3537-* X'a: - 






-9 



s5x5bN 



"UJ 



CO 



StfSSefoxSbA a. 

c dl 




104 



2- 



34-J- 



(i) 

(2) 






CO 



5. 

6. 
7. 



60 f 







105 





ptfo^bKo ICf 



77. 





(5) *w 

\ / 



t c 

5^55037^ 



fc)>&&Q >o/\)3 iS'sSbigSfo 55007V 
^O 






So?\bex) (Colours of bodies); 

i 




oo -u) -3 









ij 



106 



g' 



















TT* 






on 



13433 

oo 











oo 






53 



5353 




107' 




27.56 



5^80 



fifJO 






1*3 



u-cg 







i j 



ou 



'ef osfca. 

(Magnetism) 



CO 



fcj 



* - 



78. efJc^-fj^oSsfcooo (Magnets) 






oX 



(artificial magnets) 



6 



tf 



109 A 



(1) 

v J 










79. ^bs5six>ex>j 




(polesj neutral line: 









00 








J^iT 



110 3^ 8 S' -^ 3) s&o 



O 



i 









5 "Sosio 






80 
Magnetic needles; attraction & repulsion of 




(Magnetise) 




4 > 
eo 




* 



Ill 




o 




_ rSj 




OL 




> 



3*> nX 
& g 



$\ 



c-c5o^N a. 









s<cxx> 





81 



(Magnetic Field) : 



11B 



oik 






i 

L 



O 



eo 



l 



i' 




-s loj 









safe- 

\!\' \\w\v\v . ' , 




8 



314 




-SS 



53. 






, 55-^ 









9 






ra 



82. 



WsJ 



: (The Earth 



is a huge Magnet) 







V^ *' OO 



Cp 






i er 
L 



eo 



oo 



20*5! 






oo 




CO 



CO 



116 



9 S' 




























So 

G 



117 



83. 



/ 



Magnetic Declination): 
geographical pole) 
(The Magnetic pole) & 

^"^ 

i~ 




(angle 'of declination) 

16 

7 




84. 

'Magnetic DipV 



eo 



118 



') 



360^^3. 



qto fOo$S)o-CX>s3b^N 







From Ganofs Physics. 

"ex-i5b 






119 




90 







1 f> 






120 



8 



sfco. 



85. 



Kofi X 




(Mariner's CompassV 




i 



^b 8 oO, 

" 6 




o 



121 











ro 






00 










ro 



ro 



122 






ro 







(Electricity) 



86, 

oO 



(Molecular Vibrations) s5t)rf 
f Ether") 

\ / 



/ 

i 

v_ O 



(Electricity) 







>T^^ ?oS *& ^ ^ 

o 



87. S^o'ra ^^Q^i) (Factional Electricity): 

T^oX ^-^ \ J / 



cz 



124 



8 





co 




'". ,,v S , ,' 

t > 



ctfb 



125 




(Positive and Nega- 

\ 



tive Electrici 



ty 1 ) 



68-3 







63-55 



126 * 8 



88-35 (S^**^: 



u) 



i 



v. 



Ckk 






^ v - eo 

'V. 






OJSbg&ex, 








OSc 

Electricity)^"^, o 



127 



89. 

O o^ ' > oO ^ 

<luctors and Non-Conductors of Electricity): 
39-s5 






O 









Co 



t^i' 






(Acids) 



eo 



"IT^OO, 

co 



90. 



ro 



f Current Electricity") 
\ / 



128 



8 " 







co 







(Electric Cell) es 












eo 



(Electric Battery) 

9 



330 



91. 






ic Changes): 



v 



eo 






i S 



1BI 



5Sbb^b- 




1 'o 












. 



: - "So efo 



oO 



CO 



cs es 



oi5 




68-^ 



(Chemical ChangesV 



g) 





/ 



(Thermal Changes): 

^ / 



132 







00 





00 



ro 







oo 



ro 




(Electric 



' I J 




^Elements, Chemical Compounds and 
Mechanical Mixtures. ) 

* 

f\ C\ 

cal & Chemical Changes)! (jSS^S d&otfe) 






oJ 












Pep 

S32ie> S 



134 



O. 










J 



93. 

(Elements and Compounds); 




SO. 







o 



tf 



135 




is 










(Aluminium) 
(Antimony) 
(Arsenic) 
(Barium) 
><> 5" (Bismuth) 
(Calcium^ 
(Carbon) 
(Copper) 
(Gold) 
(Iodine) 



(Oxygen) 
(Hydrogen) 
(Nitrogen), 
















(Iron) 
(Lead) 

(Phosphorus) 
s (Potasium) 
(Sodium) 
(Silicon) 

(Silver) 
(Sulphur) 

( ri ) 

(Zinc) 

* 

(Chlorine) 
(Fluorine) 
(Argon) . 



186 



8 



Six. 



If 



(Bromine) 



(Mercury) 






94. 

metals): 



, er*frtftfsfcjex> (Metals & Non- 






o 



o\ 



Iron 

= Al um i n i u m 
= Calcium 
= Magnesium 
== Barium 






Potassium 
- Copper 
= Zinc / 







CO 



Tin 
Lead 

= Mercury 
Silver 
Gold 

Platinum 
a. Manganese 

Antimony 



137 



Oxygen 
Hydrogen 
Nitrogen 
Chlorine 






a Haas* Carbon 
=r Sulphur 

Phosphorus 
Silicon. 



95. 



(Mechanical Mixtures & Chemical Compounds) 




. a 
" 



"6 







70-ss 



: r-oS 




oco 



oo 



i 

L. 



1*3 



(Chemical Affinity)^) 

" Q 

-Scp?^ "cyT^csfi 

i 
L - 





oocaoS, 



130 






140 




/3) 







(2) 













g^o 



i 
L. 




(3) 




eo 



141 




i 












i 





6 





96. 



97 



oi"S 



ic 



CO 



(Oxygen; acids, Bases, -& Salts) 



(Oxygen); 






rtO 



(Its preparation); 

\ / 











>\ 

"W 



SfcB 






CO 



i 



v. 



dioxide)**;* 



SftS^cS 



OsS^SG 
fcfiS) 






iS 



ro 




OJ 



344 



ijsfcj. 



98. 




CCT 




(2) 





145 



v 






(Posphorus) 



B 






i 



^ 



oo 



dL 




10 



146 



99. 







(How oxides are 



formde)' 




C C7 



55bo^o 



. Q is5cxr o os5z3 no 8'55coex> 

OO (2> 



o-r 






(4 



(Carbon dioxide) ef)^5b 



(Sulphur dioxide) ^, 
iv-s5 



vi-sS 



CO 





" (Oxidation) 






2J 






(Phosphorus 







(i ron oxide) 



o i o s r s *> 147 



i 

L! 



i^eo- 'r)). ^) N 

V, 



V.. 



8305500^^0*3^X5503 



CO 



i 

L. 



-s5 i 

L. 



cf> 






i 



c. a 



100 esSbgay&'rfioocSSboSS "3o^ol?Ke>D (The two 

CO X 

Kinds of Oxides): 



CO 





148 



sSx). S'tfytfsfca, 
(Non-metals), "ST 






-u 



ji 

L. 




oo 






CO 









. 

(bases) 







o 55 3 g' tf rs ^>. 149 



1. g^S-s^sSbsfco. (Carbonic acid) 



2. tfjj^oSb;5co. (Nitric acid) 



3. Xo$sTTo;$bsS^. (Sulphuric acid) 



oo 

^^ c55ooo^^ 

00 eo 

S^ 3 ^)^) ^)5oS) " 

CO ' CV-) 



101. osSrsSixjoo f Salts V. 






ro 






Ca.lceum oxide -4- Hydrogen chloride 

=Calcium Chloride -h water 



Iron oxide + Hydrogen sulphate 

=Iron sulphate + water 



Sodium oxide + Hydrogen Carbonate 

= Sodium Carbonate -f Water 



150 



? 



00 



r 
jou, sr > STO- B S555boer 







S^o 



i 



oo 



Calcium Carbonate + Hydrogen Chloride 

=CalciumChIoride + Hydrogen Carbonate. 

4. 



Sodium Nitrate + Hydrogen Sulphate 

=Sodium Sulphate + Hydrogen Nitrate 



ro 



3.. ^"^a^ssCwoo (Carbonates) 

2. ^o^i^^ex) (Sulphates) 

3. tf^QStoexi (Nitrates) 

4. ^Q^Jiww (Chlorides) 

5. ^8ijrfboe>o (Fluorides) 

6. ^e^^boexj (Phosphates) 
6- 2 S ^^ PJO (Silicates) 

6, sra?fo5x>ex> (Chlorates) 




151 




tr 

-*> 



(Hydrogen) 



102. dstfssp; Ttf'Stf^g'tfresSbo (Hydrogen and its 

Ok 

Preparation):^ 









r 





piootftoo 




tf 



153 




aoi9'5ba 




CO 




76- 



r,; 




^bo<5 



47-3$ 



wKig> 



ft 



s4 



154 




V*. 



103. 



'S ^5boex) (Properties of Hydrogen] 









1^ 



155 



48-s5 




(3j 




tte; 








156 




i -^^ 




so 

, , . _ 





ro 



81 - 



i< 



tf 



157 




.104. 



(Water) 






Cs 




Ce 



C d 




358 





Disti 



llation) 






^T- 




r^ji n r^ /twi_ S&v 












&o&>&* 







105, Ko^o^D^x5^Sx> (Composition of Water) 



160 



(Sulphuric acid) Occ$ex) 

23d8&43-O^z5e;rfa 5 






) sfco;fco-> 

(Battery) 






ro co 




84-sS 



v^. 

a. 








o 



23 . 

(Nitrogen.) 



106. TT*?),! ^^3tfr3S$w(The atmosphereVsfctf 



eo 

I ^^^^0550) ^523?D. qO ^T^C^^^ 

V.- 





i 

, 





oJ 



SS- 









11 



162 



oo 




o 

5 



107. 



(Nitrogen): 




i o 





o 



55 



163 



^053) 



CO 



ox 






tfx a 



108. ;- 



** < 

<*. 



O 



1 0* 
(1) 



A 



1 



(Its Properties) 






SS, 




ac 



id) 



ro 




164 






(Sulphuric acid) &** 



( Concentrated Sulphuric acid ) 



i 



GO 




CO 



i 
L 









i 





365 

o 




Co 



S'oli 






" "O 




' oo 

|b d3b^ 

oo ' v^ 




(Turpentine) 



i 







Sc 



tfi 8-g-5>b55bo^-^-2SN^S b'o^^y^^^a- ^ "^ -OsS 

^^ eo Q 








166 



S g' 





J 

-7$ 

53-s5 



?& 




87,-s5 






167 

o 



^ i 

S)oS> 
^ 



properties) 
fl) 

^ / 





(3) 




Ibi3c5fco2& 

1100 




(5) 

^^w-^>KS^sSboo (Hydro- 
xides of Sodium and Potassium) 551313, 
(alkalis) 



168 



? 



xx>. 





8 



(Chlorine) 



310. 



(Chlorine): 



(Manganese dioxide)e?^ 



o 













( Concentrated Sulphuric 







170 






111 



. 






. 



v. 










ie 






Hts properties) 








35^ 






CO 



(Phosphorus, 



90-sS 



lo 



171 







112 



i. 



(Antimony \ 



" ., J 



sfco&ssfc. 



/'Vegetable Colours^ 
V J 




(Chlorine Compounds) 
(Hydrochloric acid) 



372 












eo 






i 




i 




(bent-tube) 




^^ (be nt 



oL 



, 5" S^tf 
rs 






(acid 



, 



(Chlorides) 





178" 



oo 




(Sodium -h Chlorine=Sodium Chloride) 



(Antimony + Chlorine = Antimony Chloride 

4- 

1 



CO 



Sodium + Hydrochloric acid 

=Sodium chloride + Hydrogen* 




, 



113. 







(Carbon) 




(1) 














ooo 



175 



(2) 



o 



TJ 





(Graphite): 








O 




(Tes 




CO 



176 



(3) 

\ 




22 














. 12 



, 44 

12 a^oo Tr'occ^^^^brr 3 ^, 12 

44 -Qtf^sfcw ef)o 



114, ^tfS^&Kptf&D (Carbon dioxide): 



oo 






5$ 



377 



eo 












x 



(Hydrochloric acid) 



12 




i 



(Calcium, Aluminium, Iron, Mercury & Silicon.) 






116. ^g'sfca (Calcium): 

a. ^a ^o^o 
(Carbonate) Scn^^^, Ko^ilf (Sulphate) 

. ^5 ^^DO ex), 
"^33^^053^^0330025), 
(Gypsum) 



(Fluor Spar) (Sfcrtb-CSb 
&abj ej^-oog'^^oo. i^?o 

GJ I __ 

fCalcium chloride") 

^ / 



) 



117. ^o&S^ ^i^rB^Sboex) (Calcium compounds) 

(Lime) 



2J ' co 



180 










o 



N 






(Calcium Carbonate) 

\ J 



v f 




181 



(Carbonic acid) 

x / 



oo 




ex 







+ 



(6) 



(C). 

-h ^ 







iii. J&^X$) feco ^Lime WaterV 










182 " 8 




118. 







n 




CO ' Q _ CO 



2.58 



CO 






"0 

:1]9. 




(Iron)' 

^oS i^Sc 

oO 




i " 
L 




00200^, 

ro ' 



120. -^r=tf3bo (Mercury V. 

. 35^. 




CO 







(Barometers) 



121. ^.o^x) (SiliconV.^osixD 



(Silicon oxide) aa#e6^5sSx>ex>7V 

\ y 

Sjo^b 




184 



\ 



( 



uartz 



Q -- 



) 







ii. a^bS" fSandV. 

' V. / 



ooo 



**^\ V 

*& L 



. 






cr> 




(Flint); 




eo 



c- 






i o 



185 



(Opal)*. 




(Oxides of metals) 



(Silicates) 





55 2 r\ 











(Minerals of the Earth.) 



122. 



00 





(centre) 

4000 ?^ 



oO 



328. ^ex>} ^)^5^e>o (Rocks&Minerals)- 






i 



187 




c 



O 



a 43 
^eo 



60-s5 



eo 



"So 





<p 



x 

CX 



a. 




99-sS 



124. 









(The chief minerals); 




, 



eo 



x / fj *^ ^ * / 4o 

(2) e^43jf*x) (Quartz) ... g s 

( 4 ) 
( 5 ) 

(Calcium & magnesium carbonates) 1 
(6) woifs&sfr^ (ao^aoajrf) (Clay) ... i 

\ / __ 

100 

(Felspar), ^>e5o 

3 (Silica) e 
(Compound). 




189 



125. 

sSx)(The Elements in the Earth & their proportion): 

' 







(Crust) c55bo^b^ 5 ^xn>ej>i g 5So 






190 






(Calcium) 
(Magnesium) 
(Sodium) 



(1) s3 (Oxygen) 

(2) 2^3bo (Silicon) 

( 8 ) 

( 4 ) 
( 5 ) 
( 6 ) 

ft] d^ij-^csso^ /"Potassium") 

\ j \ ) 

(8) g^rfsfco (Carbon) 

(9 s ) q^>55bo flron"\ 

v / \ / 

(10^ Xo&g& (Sulphur) 

\ / ' V r / 

(11) ttztfa (Chlorine) 
(12) 



126. 



... 






j 







eo 



50 
52 

10 

45 

35 

2 



1 
100 



of Minerals) 






(Physical Properties) 



r 






(Cleavage) 



\i*j ^ 



1^ 

V- 



> gfcftf '55 iS5 S* 8" ea S&o. 193 



c) 







(Scale of HardnessJ 



i. -So_g,t)^^5^j5M (Talc) 
ii. ^tfr^s&^Gypsum); 

(Rock-Salt) 



iii 5-eT} r --r^3o(Calc-Spar) 

iv. TT^^O^CXW (Fluor-Spar) ! . 

v. w "?)"!:) 5" (Apatite) fs5-c5o\ssb 

vi. ~^eT-^^ (Fel-Spar) J 



i 






vii. Ser-iMSS'sfr ( Rock-Crystal)! 

viii. ^-0$$^ (Topaz) * 

ix, 2otf>3oi$&: (Corundum) j 

x. ^s& ^Diamond) J 



]27. r Sjd~73r^&bexr (Felspars); 



3? (Felspars), 

o^^N 

O Q T 



128, 8erfi\43S'rfix) f Quartz^ 
v v y 

<o43so 



C CF 



5'e'5r 

ro oo 



oJ 









sS 



1 



tf ra 



}93 



CO 



Sandstone 



CO 



CO 



\ 



ranite") 

/ 




13 



J94 



9 



129. 




(MicaV 

v 





101-sS 






\ 



130 




(Calcium carbonate 

\ x 





102-sS 




195' 







J31. 






r\ 
\^> 



o 



^ 

L , 



o 



(Rocks; their Classification and Description^ 



132 



eo 




o- 







o o sS i3 S' tf ra 5SM. 197 

- O 





:5 (Unstratified Rocks) 
(Granite) 

133. eiejK5oex) (Aqueous Rocks): j^ 



CO 



^s 



O 

O "^F ^^ ?D 

tS 






i 




u 

i^Q^gi o^So ^^o 



eo 
J34. ef)^ffioex) (Igneous Rocks); 



5 e>^ 55b 

t o 



198 







135 

(Differences between these two Kinds of Rocks) 



2. 



i 




5\ n 



4. 



5. 




1. 



2 



eo 






4. 



oo 



5, 



\ 





136 






137. 

of Aqueous Rocks) 

Wi3 
eo 






138. 2^8joex> (Organic Rocks): 







i 

V 



ooco^S 




199 





(chalk) 

i2 

o 



200 



8 













" ?>, 



II- 
fto e>njb z$ 



(Coral): ?3 









201 



c 2 






"' 



, ef)"5S5SMS>o7Y 

' 



e^ : 




i 





& 

T3 



f^flb.ittCP'iiCa 
,jsy o Cu-L "SMJ-'W. 






) 




202 




o o 






120 








1200 



^ 



, 1800 



cO 




. 



O 



O 










o 



- D 



203 




, 

7 



o 




2J 










o 





^ 








107- 



oi 














o 






(107-55 



S^ 



ooo 




189. 






(Inorganic Rocks); i^o3 n> 




6 



205-. 










. 



00 



^_>" ' ~_ -_ ~ -^ ___- 



^^- ~^-~>~ " t -- ".?*-.' *\ c^ 1 " ^ jj- >' ~> - v f -T / "=~- r ~- 




030 



Jfao 



140. 



formed 



Rocks) 



206 










so&o, 
(Atmosphere) 



es 




o^ Sb^^-^ex? 
X^^o^b ?3bo^^bo 

5b. efc 




207 





O 






D 













i 

I 





203 



8 




* 



209 



141. 



X 



(Igneous rocks): 







00 



CO 






VJ . ftt: //'//,//,'/ / //'' 




JU <Be) 4x3^5 







14 



o\ 




210 







i 







(Interior of the Earth ; Volcanoes, Earthquakes and 
Movements of the Earth's Crust). 



142,- ^SJ*&*x>; e>otf$\&ex> (The External 

^ 7f a \ 

and Internel Forces): 



eo 



Ko 




a^sSbos x j r ex)7V 1> ? 

i 
L. 









212 9" 8 S" 



. (1) e;^s5e^5Se. (2) $HroSsS> (3) 






(1) 





(2) 




/3\ 

(Volcanoes): 





CO 




, 

oO 




55 tf 55 i g' tf tt s&>. 213 




cO 



144. ^^oo^b ^rptfo^ ?6T-^ex) (The signs of 

^ 




- i 





'as 








^ cO 



. 1853-^ 







145. 
nomena accompanying an EruptionV. 



214 














)o-O 







crocS5bs&oo3 










i 



215 



o 





2J6 



oo 








00 




ft 




(8) 





9 







217 




io5 *r* Sj-o 3oo . 
J 13-55 



RSs& 







. 3000 
1883 




26,27 



co 



63 

o&- 

oO 



-218 



cv 



ie 
L 

30,000 




Sfefcilb- ::' 



^Jfe3p;j 

-- ^..---rtli-^-r- ...NM!"yif/ 




219 



27 



) 





- & 




ie-ic 



<a u 





220' ?r 







ro 




146. ^frg oSSsiow (Earthquakes): 

^^5o\ (The 
Earth's Crust) tfo^e) 




oJ 



OO 








dboJD 



221 



147. 




i 



terranean Sea) 



,n 





148. 
qankcs): 



i 



a. 




Medi- 






cO 





6 




(Effects of Earth 




222 ^ 8 




i o . ^ i 





00 





i 
i - 





- 1775-^5 



(Lisbon) 




i 








149. 

(The Slow Rising & Sinking of the EarthXCrustV-S5? 

o 

l 








150. 




'a 








^ GO 



222 ^ 8 




i o . ^ i 





00 





i 
i - 





- 1775-^5 



(Lisbon) 




i 








149. 

(The Slow Rising & Sinking of the EarthXCrustV-S5? 

o 

l 








150. 




'a 








^ GO 



224 



( 8 > 



oO 




8 



151. 














(8) 3K$)5SjZfi;fc 120 




1800 
fipsSwtf 





lo 



(Atmosphere) 1 
* 

152, 




15 






^^->c> 

' \ 

oj 

^booc^5bo2i)^b 
-i 



^Soo^b^b, -^s -5^(5500^^001 



) 

^rf^rs^o^b^b-^^NcJSbo, ^o^bK^ 

-u) ' o 

i ^ " 

L 



226 f 8 " 








153, TT'ScSfcotfO fc3d5b-e: (The ,Water-vapour 
in the Atmosphere): 



\ 



oC cC 









a . 




227: 



154. ^*Ps$tfr35Sx>SK>$V- SjSo - ( Height of the 

v f X 

Atmosphere) ;^C?tf "ST^c55bo^-2^^55bo^sJ"e3^ 7V) 



eo 




ro 





CO 





155. TV) ^T'S&oK.o^ (Air has weight); 






co 










156. 



AtmosphereV 



(The Pressure of the 






i 





il 



65-3 



C*. 



J t 



fc^S 






o 



157. e 




u 

Barometer^ jgf 



to 

o 

2k 

I 



J 



-UJ 




^ 



230 




66-35 









^\ 

x>. 

o 



30 



Tr-a- 







lo 



231 






i 
V. 



tf go 



eo 






1 



eo 



eo 

o 

30 



eo 



eo 



, 30 



15 ^T^bo 2080$ ?< 
Ko ^yc^^r^rvx) 15 



30 



]58. 






232 



8 



sfob. 








-3 



Y2 
i 

Gvl 



Q 



o 







eo 








900 





235 




1 
2 







5 
94- 



30 



900 



_.c 





. . 






. 




30 

25 
20 
15 



2 










)} 
55 

5? 



159. 
(Changes in the Atmospheric Pressure at the same 



-234 



PlaceV 





i 




(Weather) 



TJ 



fi, 7V 
9 










so 
(Jo& a^b^b. ^0^00^0000 






00 



235 






160. -53^(55^^) ^Sl^^b e5oSSbS$Sio(How the Atmosp 






here is HeatedV s&ti S5oa55tfSb 56-^ ^o 

C5^o g'^b^^o TCP^OO 




Xo 








CO 




236 








123-sS v: 



, 

VMII 




237 



. 



\H f 

" 



1^^x15^05500^0 

* ""- 



^Temperature varies with the' 




238 









90 
(210 






i >, 




C CT 




jo* 








162. 




(Isobars) 



239' 



eo 



- Ti 



i 

x) (Isobars) 




L6S- ^^"5cn>^,er"^e)o (Isothermals): 

ra v y 






r 



$<=r-=gr q 



(Winds) 



164. 




3 $00 g'tfew-C&tf^ TT !)^ sr 8 5S 1D 55boo& 



i 

L. 






24 E 




Sea BreezesV 





c 







p 



i 




TV* 



oo 





Land and 



793 






o 
ei 




*._ - - - 



' 



-CJo 20 



16 



24*2 




- - - -- j^jy-^ic.'Tzr.^r^: = T ^_ r * - t ^ v * T 

="-=5r"r^~" S t ^~ ^ i* 1 " rceunEsi-J ,-i * ^ ^ 

^ECTrW-^A jj? t^i VI ,, T .5J . > 
i!ri:r----u-- ^'i t'\-' . VA" 

fe^SL. '.ofJ L "^h-fJ*-"- 1 - -**-* ~* - 





oO 






i 
L 



7. 8 



166. ^rr?83o-srcsSo^|e>o (The Trade Winds): 




SO s5 e) 



oJ 



So 







cs5bKb 



(Tropic of Cancer) 



30 



(Tropic of Copricorn) 







CO 



243 








CO 



CO 







(North-East) 
(South-East) 














244 





129-sS 



]67. 









monsoons; 



i 





245 







eo 




oo 




(North-East) 







(190-^ 










(The Sea) 
168. t$3s>[ J$j5coex> (The seas); 

oo 

* A. _ O _ 

70 odxej ~S 




^^bo^o^b, ^c55cn, SO'S^, e5 
jo^s^^o^b g^&p^^Sb 
^ G ^o 

oJ 






;ji 




247 





u 










u 




(4) 






fop 



691. 

80i ^ 




248 



67 s5- (3 




& 43 S 



cs 



Sfc0d0j&. 




-=$ ^^ ' ^ < 

^- Ll 

Ko 




96,47 
2.7 



* * * 



.037 

100,000 





c 










(I) 


















tf o^ 




-250 ^ 8 S' IT 






TT>OOO 



170. sSsS$<r*ao ( Depth of the Sea )'- 






(The Challenger) 



00 




S, STS 



o-O^ dSboi^S"! ^jix. ST'g'tr'pS) " ! cr''S'>sa3o" efe 

" O 



4000 




(The Virgin 

e"7^c5Sb5Sxn>o 7750 
6350 



5500 x 










**</ 



, 







251 







ej i- ^ ej 






1000 
12,000 



252 



TS 

OO 



O _ 00 



3 15o?o. 

4 Q 



oi 
L 



8" 



11,000 W 





, 4000 




172. ^5^x)$)^o^b ( Colour of the sea 



or> 








j, 



148, f3siw5Sbo3Dog'.^sSvdTemeraturc of the S 









O. "Nc-CSb 




253 




254 



374. 



tion of Land by the action of the 



CO 



GJ 



'-X. 



Disintegra- 




Q Q 





ooo 



co 



o 







255- 




i i 










(Ocean Currents) 
175. tfsfcai & i^;$-sSx>ex> (The Ocean Currents) 





(Windsv 






i 








55cni3o\ex> 




i 



257 










a 
\1 



O. (132.35 




176. e^ipo^3f"i^-5y TJ s5^^coe>o^Currents in the Atlan- 

tic oceanY'^r?oKr o c55bo^ 







^coo, 
Gulf 

_e Q 

880 Kw^^^^^? Ko^o& 73^Wfc~^#~&(?&>.&3 80 U 

^ ^"^^^^k / 







320 

w* ^ . . - - - - - ^ 

17 



258 



, 47 



v 



^sSib-o-0, 








J-^ (The Labrador 
Current) 



177. 

/Currents in the Pacific ocean) 

i ^ 

\1 

(Chilli) 



27 







m $m 

$f /#m& 



W& Jf 









^ *. i v i n /s v. i i * i m 






JL&C n <k{--. - ^i^iw^ 

^ //o>% .77/Ti vWASc 



~~ ~^ : * : -~~~ ~ " i 






^vc\ v y///^ / / ////'^> < ^^ 







iiS^VSWHf 4 ' J: 



^*-ns\ A\ 

~rf~\ r^\ r 

m ! v- \V\ 



91 i 

__/i\\V: 

W3 



!XJH 



^s=V^b*=^> 

~~- "^^ ^ 

i' 



A '.m,' ,:^ft ~ -"^"nrratvH r ' J ' s ^ 

r-t*^f% --- ^v*^*'',*, j? i ^ /^ v 

^^pfpS^^k'/f''^ 






j 















x^J ^ 

iSP/J.^^-N 




. ', - 'M"*i 



259 



v_ 




(The East Indies) 




y 
xxo^o,^b 

OJ> (Philippines)^^ 




(The Kuro-SiwOj 




i 



d&o 6^ a^rooac>5j-' (British Columbia) 



178. < 



i(^^>DO(^ i^5o3^S^55cx)x) (The 



Currents in the Indian ocean V 




i 

^^S^^oeS^ ^O^, eS 
(Madagascar) 






i 



(The Polar Regions: The Polar Ice) 



179. & #tf&^3^rfwThe Arctic Ocean; 








cw 



-S5'5" ^;.''^ (The 
Davis Strait).j> ^' ' 



(Behring Strait) 




eo 










i 

^* . 

J80 ^ tiv 



261 



(Dr. Nansen) 




"To 



k-otfb, 55bo-t5b 
eo 



i 



CO CO 



C* 

V. 1, > t 

n ;x> \ A ^ 

___ g 



v.ro 




1869 rf 

5" (The Hansa) 

t ;' 5> 1 C, I ' 

>W*1 ' \ 

floes) 



262 










13001 









i 



263 



181. I 



I* 



i 



t 



( 



Ice- 








J82, 



o 










Foot) 










(Ts 




(Ice- Bergs); 











264 



8 



35 



100 



I 2 
^ 



^ 




















(Davis Strai t ) 




oo 



265 




(Newfoundland) 







76 





e sSbsS-r'5^cSS-I&S5 ( > L D 



335 




183. #j^F3^^3^i&5bj (The Antarctic Ocean); 







p?5& a i^i 
o ^ / L 

^ r 

i 








o - 




lo 



267 







James 
, t 70, 78 
, 1841 SotftfNtfsSMtf ar*8c3fcro-^ s&>" ('Victoria 

H GO \ 

Land) -S5-^ T^^^'^rBS^ ^ro^b. t 78 

200 




300 

gr-^elcSSia, SoSb 12,000 

OJ ^- 







(Captain Scott) 
1891 

cp ' oo 

i 




Sfo" Edward Land^p 

' 

500 






-j- ^^Seioefooorfb, 5^o^s5b3x)?5b 204, 210 3r s g-o^ejcX5boc& 



o 



-^ 82 16'' 

w ^ iA *' r^ * ^^ 



(Glacier) 




( 



Table 



- 70^ 
^ 



i S 



cS5oj-=Sroo-u> 




So S5 & 063-0 tf ^ ,3 g' 



(Dew, Fog, Rain and Snow) 



184. 




o 

i^^^ 




o 

" "i 



oo 



O 

oc^o&^b, i^o^^boKS^ ^KST* <35o 



270 






$ 





S>8 





CO 

-rf 5^r*^&. dxx 











CO 



rf&^SsSbo - . 




/Reflected) i^TtrS^^o&T^s sS-c&v 

^ / v-_ _, ;\ 

Q es> 



27 1 



**^ 

*^0 



185 



i 




00 



co 



(Winds)^ 



(Dew): 









. (160sS 







186. 



(Fog and Mist); 










272 



187. ^^D^ex) (Clouds): 





ro 



388, 26^^00 (Rain) 

cCk ^ ' 



Do<&0 s 







coc 



. - eXJ 









273 








oo 







\ 



\ 



fall) 



189. 



(The Rain suaseV 2j? 

\ * 7 * r 








18 



274 



SStf 






funnel) 











(Rain guage) 
(Glass- 




(I 



= 2 



190. 





(Regions of Maximum & Minimum Rainfall): 



275 




Ow 

* ro2foSfcr*dS sfctf^ ->tf^>)O23 (Chira 
pungi) cS6&33r355x>tfo2, os5^tfx>tfo^ 560 

(South west 






, 4000 




oo 






/Western ghauts) 
, 260 



(The Sahara) 
(The Kalahari) ^^Sood&oSb^, -^^ $) (Egypt) 
(Arabia), ^5eSjc53a^ (Persia) l#35x>e>ctfe) 

go 



(The Gobi Desert) 














276 



191. 




ro 



I s 



r 




CO l -p 



S'^wB-O 





139-s5 



192. g^5*r ( Snow 




o 



"" 




e5o^"(Ande s )5^b S 
ff-S^ 






16,000 

CD 



oo^Sb S8cS5 

GO 




277 








cO 



SB ^oSb^A-^ ^Do^o^^eS ^" 16000 




20000 



278 



193. 








(201 - 



^: (Hail) 9 s 



ro 



Co 




oo 






S'ofiS 



00 



00 



00 




279 










l 



(Sculpture of the Land.) 



194. 




i 
11 



I 
L 



e 





> 



(OJ 




Atmosphere);?^?) 






j-v-j 











i 



28J 



196 



co 




:=T-e ,-?-**.=? 



140-35 







282 



8 g" 



CO 










. (140- 



197. 







(Rivers'): 

^ / 



w 



^ 



coo 










283 




CO 








i 




284 





60 



GJ 



ro 










i 



285 




286 



4 



. 











. (143-55 







Formation of the Deltas): 

i o-syr o^^TV ^b^^o^'w, ioS>- 



i 




CO 




Tex>,i! 



^ 




f 

>3 
IB 



288 






e 










198. 



f Springs 

\ 



^"8X026 ) 



. 








289 



(Permeable Rocks) 






^So (Impermeable 
rocks). 













o 






ro 




^bo^orfb. 5Sb6c55oo " 



290 



8 





& a 

ex. 



(Strata) 












199. 






Artesian 




146-sS 












00 




291 






200. 



Springs in the 



c ; 





$$>o-&d?23o;<ex> (Fresh Water 









o 









292 










147-^5 



201. 



(Glaciers): 










-- o 




t _ 20 



293 



eo 











--:. ^I'/l;!!' 1 !^ 

i|||;--^?' $ -:M I'! j *] 

lS; ; f'A/feA-"" . 4^v^ 1 '.'! 



M y/'^fc^' i ' 

^/// ' ''' tV-"!'' I 

- V'V/f >*?.?"' i 

.: ^ 'J ' <$K'/~A 

ip~ --c ^f r/: 




294 





i 














-3 



Y3 
i 



i 












295 





5000 




L 



oa 








. 



296 

L l: = 

(j-2 



' "A 



eo 




202. o5bo"CSb^25bt)(^boS ^-^5o\ aosSbo^Water from the 
glaciers] 55bo-C5b^^ o 

^S'^b^o^C^^b, i 
i ' 

oo& ^x^?<'e;rf . 






ir'o;5ooS'o^o 
XoSb. 





io 



297 






203- 



t 



i-i 











o$ 




eo 






i 

















". 



COD & S5 




i 






(Rotation of the Earth and its Effects) 



204. ^^^(Introductory Remarks);^ n 

Ov) 

(Universe) 3o&> ^g^cSx^ ^S^bo^, cr 

\ Jui Otx^ 




*'o:,o^(i 
"L 









(Measure 

( An g LI lar Measure) 



. -- - - - *r*if^f-^ ^^ M.O) V f 

"TjJ 



360 



i 



299 









s 





60 






). 40, 53'-, 



300 



40 

. sib 

" 



'e>, 53 g'ew, 33 






Q 



i 












"es 17 






"e" 




rSgb 90 



"e" 



i 



303 









o> c 








l 



,302 



(h 







va 



'(Circle) 



(Circumference) 






va 



CQ 




(iii) 



( Plane); 





SO" 












sSfgy 




-3 

V3 
V3 



iv. 'jio (Sphere) :- 
. &.Q 




(Point) 







j 



304 



tfoe;d5b;5bDx> ?? (Great circles) 



' ("Small circles 
\ / 




i 






^ >" 



^ 








3? (Celestial Sphere) 




i 



lo 



305'' 







oo 





205- ? 

^.* 

sb6j(The apparent motion ol the Celestial Sphere on 
account of the EarthVRotationY. 



f *' 




156-sS 



306 ?r 8 



i 

S&a sro 











ds 






(The celestal Sphere) 



eo 




CO TO 





(Horizon) 





9 



. 




307 ' 




(Zenith) 

^ ^ \ 



v. 



(Nadir) 



9 



v, 

O 




/Celestial Equator) c*5b 






o 












(Parallel)^ 



ii - o 6 





i 











12 




308; 



I SfcS 



6 




co 



o'YFixed'starsp 





(Planets) 



(/.< I 






206. es-sr^SfcoSb ti&\& >tftfdtf>5&> (Fixing 

L. q> F3 ^ 

*-**" ; 

the Position of the Stars in the Heavens); 

, o 

L. 

(Angular Measure) 

/,... " " ^ / 

i e 
L 





~s. 



(1-)L. 



(2) tf 





eo 






, r)-o, 

" ' ' ' > < 

4, 

' 

^00^0^00. 







(Altitude): 



(Azimuth). 







' 

U S E N 




310 



P 




O. 
Z. 

P. 

S Z P N. 




ART. 



SM. 




MR 




QL 






$5-^<35ootfe), 














O-> oJ 




311 



/in : 












312 'f 8 8" 










(the First point in Aeries) 



207. -s^o ^oBsXTrasSx)^ "^8^(&^ (Measure 

ment of ' 

360 







_ L J 

. -5^20^3 








(Solar day\ 







solar 



day) 





31 & 




, 24 

60 



360'' 

C %* 



35 









i 
L 



208. Sr=OocS5bO|tfrfx; (The Sundial) 




i 



68. 



eo 



i 
v. 



334 



^0(2, 




^SO^N ce^ 







( Sundial) cs^bo^e) 











eo 











515 



12 








U 



o 
i 







8-0, 







15 






360 







209- 



Earth's shape & 




/The 

V 



j 

rJI 



316 



oo 











r - ~- 





oo 



oi < 





' ' ; (Telscbpe^ 








337 




B 



(3) 







i f 






i 



s*V 



Y2 



CD 



Xbo 



318 







oo 

>\ 



i 



P 





(6) 











co 







i 






























7900 







7926 





520'- 



210, 
llels of 







S5bp/{axis) 



(The para- 



8*5500 




i 



32] 



Q 




/ 




Latitude) 
/ 







i^ 







00 




90 



(Parallels of 








75 3D 



60 




EQ 







75 




21 



10 




322 








, 















367-^ 









323 








^a^rK^DboeX)?^ ^T^o-^-i^o, ?3 



, 360 
360 





180 

180 




ir 

I 

K 





(First meredian) ^ i'r 
oySo,iAp^" (Greenwich) 






&J 





00 



324 










CO 






55bS8b 








J6 e. ^J 20 5^. 






n 



325 



20 






24 
360 




24 



15 






40 






32? 







( South Fmid Zone \ 














Rotation of the Earth); 



iv 






328 ^ S 










213. 




24 







T^O 





c 


















(The motion of the Stars at different latitudes) 




tf^fiBo-0 



&*$ 






i 



I OJC5 U L d-X^-^* O^i/ 







9 



12 

Q 

&. 



co 





j e 






iC555bo o^c35bo ^j-5o^r6 0000-5 i 






i 
ico jo*, i xi e 



j ii 

L. L. 



5 





330 




170-sS 

























2 



e> 



CwVXX cO \ >v 






nor Z0 



Bootes 

... Corona 



Hercules 






^ 



o 



332 



18 ^rjfe4J3SEquuIus 

19 &x&= Pegasus 



21 



23 
24 

25 s 



Et 



Anser 



= Cor Caroli 



2 

3 

4 tftfsfcLepus 



12 
18 



5 
6 
7 
8 
9 

10 
11 



Canis Major ' 15 
Canis Minor! 



= Argo Navis 



Crator 



cO 



16 

17 

18 






a/ 



i 



iC 



18 






= Corona 
Australia 

== Piscis 
Australis 



= Columba 
Naochi 
Crux Australis 




(5 s 








(The Earth's annual Motion and its Effects) 



214. c The Earth' 

motion round the sun): 






! 
L 




i 




101 




334 



. 



i 



i 









e 




i 




d^o^ K 



i 



-"- 6 



335 





K 



(Diu 



urnal 



motion) 



eo 



(annual motion) ' 

> y 




215. 



(The Earth's orbit) 






















B 







336 



a/. 



(Foci) ^43 "loi tfsfcweT* "^o^' "^ 

SO <~ 






^ 

fe^'|S(Perehelian)cXSbo 















j&njjoo 





(Sun' 














. 



O 
22 






Q 

216. 3 Jl(j$atfbo, lirti&SsSn (The Siderial day & 
the Solar day); rf^[^5lx)e>3 $^3od&oS$b 55bbotf\ 




: (Ecliptic) 









i^ 







i 
L 



338 







stial Equator); 





5 Perpendicular)?^ 





(Plane of the Cele- 














=r 



. 




(Equinoxes): 




, 21 




339 



21 

-u 

23 




(Solstices): 





oe3o. Sre&o 








22 




217. TT'S-r^sSba (The Zodiac): 




^ ^ 

'<r7^*t5rfa3$8b ^-xSb^. f&n>Soo 






cfiSb 5"5^'ai5o, ^i" 





340 : 



12 



GO 

























e -u 







eo 


eo 

eo 














21 

19 
20 
21 
22 
22 

, 23 
23 
22 

21 
20 
19 







341 



. 




6, 7, 8, 9, ^ 



. i, 2, 3, 4, 5, 






<?> 





142 " 8 



6 

So 2 





. 3 





218. 

The Changes of The Sun in Declination 




and Right 




** (Ver 

nal Equinox^ tfo^b ^SrKbo^ <S 

^ / ^ ^ 

'tob. rfo^ 






90 







343 







sSbr*rirne>S&oS e^TT 3 a?^ 21), 234 

90 




360 eo^w^b, 12 

* 

30 








^Autumnal Equmox^ 







180 






344 







22 



(231 
5 270 

S?D s ^^b"^or 






2] 

TJ 







r 




i 



219. 




find the 

Dates of the Equinoxes and Solstices &the obliquity 
of the Ecliptic). 



4 





o 











(Horizontal) 



- (Vertically) 








eo 






346 







, -^3 




25 = 
5507^05^^ 



175-sS 



347 







oaar 











234 

28^ 









Xofi. 



220. 



g_xSoa?5^ni5sio(Tbe Daily Path 
of the Sun at Different Latitudes &Different Seasons). 



348 



8 




i 



O 






1, 










io 



234 



o 






21 




H 







O 




23 a 






o 
o 



O 






21 











84ft 




23-1 



\ 
L. 



21, 



21 



23 








(Autumnal Equinox) 




v 







850 




22 



21 




e) o 

o 





* #bys$3fcwsSg: 

















21 

o ' J 




i ^ 
21 




851 








23 










ffl) 



o 



177-5S 





O ^ 







352 ^ 8 




21 

> 



22 



21 
L. v- O " 



21 "a~soo^oor n p, ^^o^^o 23 

7 eo 

23- 



23 -^o^ooi^p s5r^&\ 21 




3- 




12 Ko^ooo>io^>^, 12 

' 

12 






i 




I 
c^^. 553-8 21 










, 12 Xo<boSb 




i 



i 




23- 




652&J ' 



d 








& 





O 









23 



353 



21 




28 



23 



354 r" 8 

22 

22 
o' 

, &*[& 




L e 

rt 

21 




9 " 9 




221. 

of the Earth's Revolution Round the 





^r-Oc35booi3So. 







o 



ira). 35'5 

* 









i 




(perpendicular) 
90 



(90 23I= 




O 

io 



662 









oO 




a __ 




356 




i 



179-s5 



, -^3 




, 24 



12 KO^JCO 




, 12 





35? 




eo 




2-sS 




9 

^ 

9 














ejX) 



00 











358 










180-s5 




, "Suoe&BoeT* 






I 



359 












. 24 







, 24 




d&oo 








) 






o 








360 %r 8 



e 








(Tropic of Cancer). 




(Tropic of 
Copricorn) cS5S?DctSbo 






CO 

O 




'36 J 







K ^TK 

o\ w 











o 



3, 3, 








-362 



8 g' -&* 




ii 



9 











? 2, 3, 




. 












$63 



i 



! 





<x 



S. 





i^'^rg 







i 







r* 



364 




10 

20 

30 

40 

50 
60 




i 












i 





CO 








12 Ko^oe. 


. 




* V 

1Z AOSJO 


, 35 ss; 


XDS^ 


13 


13 


9? 


13 


56 


?) 


14 


51 


59 


16 


9 


5? 


18 


80"" 


55 








183-s5 



70 
80 
90 




S65 

I 





222. sooDSo^ex) (The Seasons) 










o e 

^oo. -e^&rtf SS'^'osioo 

o 










Ltfo^oS (Obliquely) 





366 










-tfB^od^bo. 



21, 



/ 




i i 




21 




TT 



I 






e)f)sS^ 



e) 







Sft 

^ 





"^0^-^000, 



a 



367', 

6 






i 

V 




f Autumn") 
\ / 





I 




O 





Q OO 








i 
^ ^b-'^iSboX^b, $o/ > <D<b : 3, TTi 





ig'oSbi S' 



368 




* 








i 

b^ ^TT'S'/^^o 






r 






i 



(The Sun, The Moon and Eclipses) 



223. c 



(The Size of the Sun): 







120^5-^0^ 






9,28.00,000 



5,60,000 







110 







13,31,000 

7 ' 



oo 



CO 



3.30,000 



6,000,000, 



000,000,000,000,000, 



000,000,000, 



1,980,000,000,000.000,000 

liliit 



I 





24 




370 



) 
go"gj 28 



224. <&ro&oS d eJnsio f Nat ure of the 

^ 





fCouiposition') 
v / 



oo 





(Sun spots) 






ydb, 6- 

' __ D g 1 ^ 

(Chromosphere) 








5Sb(Coronap 



i 



371 








184-a 



oX 





372 ?r 8 




226. 



225. -tfoi^^o (The MoonV. 

L. ^ / eo 

i 
i 
"^oS'i K^^5bpcS5bci , -tfoi 








i 

. 

o oo . Q 



2,39,000 ^x>w sxr^i^doo. 




o3bo 2 ? 160 



' - D 

F 





(Nature of the Moon) 









372 




S) 



Y3 



o 

V2 



oo 



o 



o 

v? 



i 



373" 



i 




o 



227. 



i 




i 



9' 



(Phases of the MoonV. 








i 






eo 









374 



*^ 

O 





c 




- 

cr- 




3-;S 



4-5$ 







228. 



24 Xo 



375 







Moon's motion): 








376 




i 
L 

, 294 
7 



55b(Lunar month) 



o o 








, 27 3tfsSx>o, 7 Koku, 43 ?Dg\>sfcoe}&, eT;& 05 

-Otf ^5li 




i <s 
L 

S'O^S^^cSSio^O. -^"So^b 



(EcIipsesV. -^oi^b <fe \K^ 

i 

















Lunar 

i o io-, -u5oi i 

^ c6ro&e 





^T^^So sScr^r 
, ^S'Jlo 



"3 
i 



i 
i i/ 



O 



377 




ro ijj 

i 









:378 



ie 




-c 




23L 



1 
L 




i 



(The Solar Eclipse)* 






379 











7T , S)j 







188-5$ 



380 








i\ 






i i 
L. 







i 



x 




















189-^ 



232. 



(Annular Eclipse)" 




lo 



381 




"0 o 



te*> 



190-sS 



co 



. -^3 




rsi 



or> 



a 
^ 



" 



o 






82 - 



9 s' 



u e> 3 



S'oS' 



ra 







i? 










i ^ 





9 



. 



14 


20 


22 


17 


23 


14 




7 


31 


9 


160 


8 


176 


4 


252 


6 


261 


4 


306 


7 


331 


12 


* 


13 


5 J 


17 


332 


1 


v t 


3 


f j 


14 


t , 


15 


336. 


14 



22 




Celestal 

Ursa Mojor 

Casseopea 

Serpenis 

Equulus 

Androweda 

Monocros 

Naochi 




li 



3.5 



oi- 




Celestial 

Ursa major 

Casseopeia 

Serpens 

Equuleus 

Andromeda 

Monocreos 
Noachi 






CT\ 

oJ 




tf 






O 



heat. 
&ex>=lnternalForces. 

Degree. 



r= Parallels 

Q 

of Latitude. 

neons Rocks. 

= Volcanoes^ 
stars. 
Vib- 

ration 

= Max i m u m . 
Nadir. 



^== Impenetrability 



rocks. 






Oxygen. 



00 



ma- 
netic Declination. 



x)= Magnets, 
=rMi n i m u m . 

^r Variable ve- 
locity. 

es 

r= Space, Ether. 
=r Fulcrum 



wells. 



Stone. 



ocean. 
es Hydrogen. 






ficial Expansion. 



a 





metr 
nT^ 

heat. 



e 



of 



of heat. 






2000 

b== Negative Ele- 
ctricity. 



9 



=Boilinj Point. 

& 
-33x> = Lineal 

xpansion, 



=Pressure. 




o= 



= Artifi- 



cial magnets. 



^Magnetic Fi- 



eld. 



of 

=Kurosivo. 
= Angular niea- 



sure. 



Equinoxes 



nr o o3\ vD = 



Pen umbra. 

ial sphere 



inerals. 

_ X > 

inetic Energy. 

funnel, 
steam, 

flask. 



9 



OJ 



=: Gravity. 



X. 



=r Planets 



Graph i t e . 



-. Cubical 



expansion, 



o 



a 



Friction 






ctricity. 



of mo- 



tion. 



=Inertia, 



Rocks. 
Rocks. 







($ 





vity. 



5 



Gra- 



Specific heat 

r 



^5 



= Az i m u t h . 



nJ V. 



6 Decemetre. 
Horizon 



Electri 



city. 
s&oo-Properties 

= Poles. 



= The Sederial 



day. 



* Stars. 



= Flour - spar. 

= Mariners- 



compass 



ic 1 Rocks 



25 






Polyps. 
Island. 



Prism. 



on 



Physics, 

y 



oJ 



&J 






Exte n s i o n . 
tube. 






lime 
txj"^.^tejw= Un stratified 

Rocks. 

ae>:= Stratified Rocks. 

=: Radiation. 



r c 



= Exper i m en t . 

= Current 



Electricity. 
= Resultant. 



23 

= Re tort. 



= Energy. 
^f ^oc = External for. 

O < 

ces. 

i5^cJ5:-^x!e^o = Great cir- 

cles. 



= Earthquakes. 






Rotation of 
the earth. 

= Equator. 
= Earth. 

Breeze. 




cO 



tion. 

sfcr^tfafc = Physical 

Geography. 

i=: Physical cha, 



nges. 



= Centre. 



Solar 



= Meridians 



s= Freezincf 

fi~- dp e> 

Point. 

= Glaciers. 



01 

=bJements. 



^ Clouds. 



= Right ascention. 



o 



K a s 



= Chem i st ry 
Zodiac. 
i&> = Chemi- 
cal Affinity. 

o = Chemi- 

cal changes. 

sa-jc = C h e m i - 

cal compounds. 

GS5^^fyex) = Chemical 

rocks. 



= Small circles 
= Sal t S . 
= La bre dar . 



= Non- metals 



Tube. 
Refract ion. 



oo 



o 



Square. 

- 1 



-5t5 



velocity. 
=Ra.in guage 

^^ * 

= Rain. 

Circular Mo- 



tion. 

= C i r c 1 e . 



= Colours of 



Bodies. 



nds. 



OJ 



= Trade wi- 



= Atmosphere. 
= Ga s e s . 
=Cond action. 
s Conductors. 
sr Convection 



-Electricity. 

ti 

ej = Voltaic Bat- 
tery. 

- Voltaic cell. 

BDi visibility 
s Inverse square 
^^M* Inverse Ra- 
tio. 

Relative Den- 
sity. 

$tf iS>o=Specific Pro- 

^^^o 

perties. 
s>5SsfcIrregular. 

Unit of accela- 
ration. 



Force 



=Centa metre. 



6 



s Centimetre. 
= Rocks. 

3boOuartz. 

= Mechanical 



9 



Mixture. 



23 






Preparation 



TO sfc *= Regular. 



Isobars. 

UniformVelo- 
city 

>r3~SK's5k=> U n i f orm- 

ely retarding Velocity. 

cu 



rrents. 



-9 



=: Sea Breeze. 

= I sot he rm ers 
K i 1 o m e t r e . 



=: Composition. 
i nat i on 



ate. 






= General 



Properties. 



dial. 



stone 

The Sun 



Rock salt. 
Solar da. 



= Distillation. 
S h a p e . 
Potential Bnuriiv 

*^* 

8r^^ m Limit 
t j 

of Perfect Recover. 



v ^- = Gypsum. 
Chlorate. 
m Autumnal lujul 



n ox. 



Ice-floes. 



Dew. 
snow line, 



Alkalies. 
sa Retardation, 

Hetarding 
Velocity. 




8000 55boa 



4000 



oL oL 



2. 



r 



3. 



4. 



5. 



6-0.0 



o v 

X 

Cx 






o 

i <" 






So. 















g; W 6 Sfc 










9 

oT O 






i 







-<; 

(Ov> 



i 5T* 

*s^ 



S. SITARAMIAH Ksq 



/>/ 



\ 



. 1-0-0 



a. 




8\^ 



fl 



6 
7 

8 

9 

10 



00 



: , 




35 


53 
5, 

, 5 




20-0. 



0) 




c ^ 






). 26 



2 


8 


2 


8 


3 





3 





3 





3 





2 


8 


3 





3 





3 


8 




( 



oJ 



i 



i <io*n&e>o:. S"ocSce; 



\ 

oL 







joK 



X'i^oa "S6 






?<\ S. 
ex. 



73-8^X0 



64 



5 c S?r^gC^ lV o ^ 10 




s5b. 



8 exli*tfosS-oi&>7rB : 3c 

- O - i 

qo&b 






(Novels) 




i 



sift 










8 



9 



> 



Qt- 



2- 



25 





)jjf 



} 



T 
2 _ _ 



1 8 

2 6 
1 8 
1 4 

1 4 

2 6 

10 

1 7 





6, 



> 2 4 
2 4 



14 

1*5 

I 4 8 





o 

oO 











020 



sio 



i 



1. 

2, 

3. 

4. 

4. 

6. 



1. 

3. 










(;6oi&i r -j*fiT*w5&> 







33 33 



5, 



55 
55 



39 

55 



53 
33 



5 OS 3-0-0 ; 2. ^S^^5 

03 0-4-0. 



33 

00. 

1-0-0 



i 



oo 






Selected Boobs 




44, 900 




qj 









\ 



er- 









Air 




R.A.P 

200 
060 

280 

180 
1 4 

o o 

10 



ar*tf$6?fc 



, aj6;36fSb 
4-00 S^tfi&g' 0.6 ex. 



53, 1-0-0 



C6. 2-0-0 



01 









CO 



o 




100 






6 060 



020 ^ 



12 



3 14 



2 8 



" 





jt) _ __ 

eJp-3 co 










3. 



7. 






i 






Q 








1-6, 








, 198 
08-0. 



8- 








__ 5 , , _____ 0-7-0. 

_ <\ * - ^ 

9. 



XS 




a. 



. -, 






S. 500 
. 1140 -o-Z3^^S5ej&> 3. 140. 




10. 



o 
ex 






, . 

Sc^T 
\ c" eo 



3C^\ S. s?ot5b 6 -)^^b^e>o 2 ^^iSio^ex) Ke;qg) 310 

^ 1-40, -tfo^^33<>)Sv$ 0120. 



11. e 

. 0. ^cS5:)0. 



^tSd ^-^n^gcJ5aSo^) ? r*5 
i. '^oa^ ^e; &. J 4-0 3 -^o<^>rp3ejG O-lO 0. 




013-0 ob 8 



13- 



(6) 






(5) S 





(14) 



(17) 



(15) 




(16) 





0_4 itf^g' 



OL CO 



100 k<x> 0-4-0 









(THE HEALTH) 




o 



o 2&>. 






, 

i ^ 

6 



1911 ^01! 



eo 







eo 







2-O-O 

40 
0-4-0. 










Q/ 



oj. 

, V 



;cc? 



1 

1 

4 

4 







12 

6 
l> 10 



40 



1 

30 

* 

4 

4 

6 

2 

o r> 

o 2 

M 

4 



~ 



^:V 
oL - 



, i ** ^ *Ti i > j \ 

^ I J J \ O v 3 

t \- ol 



'*>< 

-- O 

T 



I 



* 



r c 



r c* 



*3 

? 










(I R 

U H 
4 



12 
U 4 
o 10 



1 u 



f i 



$ 
I u 



;: ^^!r f 

y -i"*"- 'S'N^ V 

t .^a ) 



& & 



I 
:f 



j-i a 



i? 



rr-o ^ v 



Cr - 



^^g j 

"5 0&> C 



1 8 

4 
4 



a) 



1 

1 
8 

i 

4 , 

i 

8 

8 I 

8 

Q 4 xib3b 

4 I 

3 

2 8 

12 ^ 



12 
8 
4 



i 



* Ot -- > 



o 



JIS 

<o 

*l 



8 



10 

i 

1/8 

1 4 

g 

4 
5 B 

O^TtSJ 
o 

5 

P. ,8 

2 

1 
10 
8 
6 
2 

6 

u >'..> 

12 
2 




<>9 



294 





1 



2 
l 




oJ 



6 

8 

O fi ^ eS ^A o 

1 4 

12 

1 



2 



sfo 



x 



ra {K 

1 10 
1 



2 

2 






390 



O_- 



- 

j 

' 



2Q 
C7 

2 8 

1 



6 



2 



* 

I 



12 



1 
12 



J 



10 



12 
&-%-&% &x>0 8 



4 






4 

4 
^ 

" 



] 

( 



" 
8 



J 



"3 V 12 , 

i 

1 I 
6' ^X O 

t 

8 : 

i 

02;'* 

i 

2 j. 
2 > 

o w h 

o 12 M 
t 
t i *> ; 

JL i^ i 

2 4 



Dtnvden Sr Co., 



t, 



V, 



ex. 






-&vt 4 
j 



a? 



.\Uilr iu% 



X 

1 u 

12 
14 

0.8 
10 



ft 



11 



I' 1 



I r. v ^ o 1 






* 

r 



, 0. 6. ^T. 43. 



. ox SS87V&, a. 6. 

" " w 




